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(54) «fb-|!9ffia^W<»K^SttmfffficO^^««^^b^ 



(57) [B»] 




, R 2 , R 3 , R 4> R 5 , A, B, XAtfYfiHfflWI 



(2) 
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( I ) 




Ri {±iSiltt^L<{±^il« (Cj -Cj 2 ) r/k^f/K (c 2 -c, 2 ) r/k5r— ^ 
. (c 3 - c 7 ) y?om/K (c 5 -c 7 ) y;or;^-;k by?nT;K;l- 

it'iMliAa^y, hHn^fy, -bn, y77, 75/. ^^VStf'^yAi; 0 
jft£S5i0>Sa>£>, »*v^iil»R«,L<«*Bai« (Cj -c 8 ) r/i^/K (c 3 - 
c 7 ) y^o7;W, 7;K/Py;aW;k ^/^nr;i^/K ^Aay?o7 
;k*;K T'J— /K 75;^;i/, m;i/7'J-ji/, W;KfD7'J-;k t^/ps 

3r;y;k7/k3VK ^Ao7'J-;k 7WKfny?P7fK;k ^^^07 
;k^f;k N ^AD^Oy^ DoTVk^/K ^o7 ] J-/k \fn77/^/k TVk^r 

;i/7*U — /K w^fn7'J-;k T>7k, r/kn^TVi^/K ^rtr/i^t'&T/ 

Rj o •CW&SflTU&ifc^T-lk •eLT^-tJ; D-MfcfcLT- (CO) O-, - 
(CO) NH-, -NH-, -NR 8 -„ -0- s -S-„ - (SO) - (S0 2 ) 

- (S0 2 ) NH-XIJ-NH (CO) -X'^mZtLT^Z, £ i: ; 
Yfi^L (null). (Cj -Cj 2 ) m;k-zxii (C 2 -Cj 2 ) T/k^;kJ: 

A^B«$ftirtTNH, nr 6 . mm. m^xii^M^^matix^n^wm^m 

j£L ; 

R 2 , R 3 Sl^R 4 WaftftL-C**. Apyy, NO, % N = C (R 8 ) ( R 9 ) „ — N 
R 8 R 9 , -OR 8 _ ^/UnuT;Mf/K - (CO) NR 3 R 9 s - (CO) R 8 . - ( 
CO) OR 8 H -O (CO) R 8 , -NH (CO) R 8 i OlRSSfl <nWrt>. **W2 

«»Rt>L<l4fl-ttttR (c, -c, 2 ) 7/Mf;K (c 2 -c 12 ) r;t^-/K (c 
3 -c 7 ) y?n7;^/k (C 5 -c 7 ) s^ar/k^— ;K K'y?o7H;k b'iy 
?n7/^- /K ^ny?n7/W/k TU— ;K T^/k^K ^n7H- /K 
□77;WJ: 9j££^2^pa»&jiit£*u l ri'CiIS2^1¥« Hit Ktifiii 9# 
U/y^-ll #ft-r&%£\ f^tiDRi o TWj|S*lTV^4ifc**rSB.oiiT 

ft; 

R 5 li&L-CJ&S**, s6S^lilfi»Rt)L<li^S»R (c t -c, 2 ) 7/k^f/K (c 
2 -C, 2 ) 7/k^— ;K (C 3 -C 7 ) y?n7/W;k (C 5 -C 7 ) y?n7/^ 
b'y7n7;W;^(:j: l 5Ri o^ti^^it* { ^^CH 2 (CO 
) R 7< CH 2 (CO) NHR 8 , CH 2 (CO) NR 6 R 9 StA'C H 2 (CO) OR 7 
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R 6 RVR 7 im± LXmmtti* L < ii^KSI ( C x - C 8 ) 7/L^/K ( C 3 - C 7 

/kT/k^/K ^;W\uTV~/l'. 7;W;lAfny?n7W;K \fpy?'Jn7;W 

U— /K ^An\fn7'J-^, 7y/K ^yVW/k T/krJ^T/k^K 3-:t7;k 
^/k&t> f f-:*7 > y-;kJ; OJ^Sffij&^jSKfL. iitllS^y^Hif^CiDR, 0 

R 8 M'R 9 {i*fc£LTlK»M£fc L<tt#K»R (C x -C t 2 ) T/k3vk, T/kn^fSy 

ru— r^ndf^r^/k. r^kn^^or/k^/K r^^^ru— /k 

^nTVk^VK (C 2 -C, 2 ) T)Vdr—)V^ (C 3 -C 7 ) y;n7/W/K ^ap 
y?n7/W, An^fny?n7/I^^, ^7 ;^ny^ oT/k^Vk. "Vl^n^s. 
foy^om/W (C 5 -C 7 ) i^nTA-^— /K \Zis?uTfls*fo* by?n7 
/k3r.=7K ^vrn>--y'crT/k= 3 r/K T'J— /K T^/l^/K ^n7'J-/K ^n77 

<3MMEIi*£fc:J:9R 1 0 TW^tiTV^r ; 

Ri o I±>M3y>\ hFnJf-y, -ht?„ y77, 75/, *JfV, ^An7/W ( 
C 1 -C 6 ) X{i^^A*^ji(fix ; 

xiiA y ^ wmj*y. &&mwtf*y* x/k*ysH*>\ y^n^^y 
, y-xygH^-y, hy)y~Y4^y, vwyBK^y. *yy~YM$y. mW4* 
y. mm-l^y. vyMym-i^y. ***yM4*y. vym^y, bf 4 -m 
pf 6 - X "5JS*W3&»6j8fcr*t, 

ffl l . */«8H£#iii t i l < taws^- &mmi>t< nmmm=F ±^#*r s . * ft 

nlf £ir*LT i f: &5iL<(i6l>L<«i:7 g8t£ffM^3 ' t tfX% £ 
] 

SIJffi&^/kjtfyM^ ; y^>\ T/k^-y. tr?—i?y^ /~)VT^ymf^ 
U>T&*featr*t**«»a£«0»; Ty^-^AtL<ti:Eg|7y^-'7-Ai£. T/kS- 1 /- 
ASS; &.§>\^{±$!^, IBIgtM. 'J yffifM. 5US*|gt6. ^K^. ^n^VfbkigJS, 
g£18i£. SPBK*S. Vk'OiJS, y*xyigig, 3;v?i8£. ^5fyW8 (palm 
o a t e s ) . *?y^iV-fcyW&. %MMM&. ^J^fVmU. t Fa^yf7 hxl 
IS, ^y-tfyx/krhyl^, TXr^ktryBi^a, /'J-bn'J > , jgJSL&.f c 3 r 1- y*7k^Vkl$Si 

Ri * f BMBttfcL<li*fiaBtt (Cj -Ci 2 ) r/k3vK (c 3 -c 7 ) y?n7M 
/K \fny?n7W> TU— ;kX(i^T-nr U— }VfrhWi£1xhW&%tiX\-*&1i> 
, i> LKimmZtiX^^^XfoK). ZZX'imi>L<li*ti£ W^^n^t^ 

[f**E4] 

Yj&ftfirU (Cj -c 8 ) T)V*)V-zmf (C) -C 8 ) 7/k^/kJ; 0BES»*»^3Hf 

A&tf B ^Ifci ltnhsvnr 6 K Mffi & . If Sil 1 tiE»«oft;^Hi . 

R 2 , R 3 M/R 4 aqftftLT**, ao^ ( N0 2 M/><;WNn7/k3r/kJ: >9J£-S>3¥ 
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[|f^7] 

CO) R 7 RISC H 2 (CO) NHRg (Dffifr , ft *H 1 CIB«i^-fb^<, 

a) 1- (2-fxy-2' -^f/t/-2-^yxf^) -3- [ (3-7£-/Wf^ 
) b°5V— ;U-5— -f;H t?l>y-r>A:?"o5 F ; 

b) 1- (2-fxy-2' -^;l/-2-«yxf;H - 3- [ (3-7i-/Wf;P 
) ^ Y—>V- 5-4 /L-b U y-7A7n 5 F ; 

c ) 1 - (2-fxy-2' -f/t.-2-^yxf/l,) - 3- [3 - { 1 - 

V-2' --f;k) -2-^VX^-;kt°U^'>'A-4-^-^-( ^f^-t5V-/l/-5 

--f;H U'Jyx^AyVnS F ; 

d) 1 - (2-fxy-2' -^f^-2-^yxf/l/) - 3-[3-{l-(3, 5- 
j/pt^t5V-^-l->f/>) pt-f-zH ^=7V~)V-5—i)V\ f'Jyx^ynS F 

e ) 1 - ( 2-f-X>--2' -f/L-2-^yxf/l/) - 3- [ { 3-7i-;Wf^ 
} - 1 - { 2 -b° y l J)V\ - K5V-^- 5 — i ;H -by xx->A7n 5 F ; 
f ) 1 - (2-fxy-2' --f;U-2-3j-drVXf-;U) - 3- [3 { ( 3 , 
;Pt°7V-;u-l— itv) x+iv-l-MV*Jfo) t"7y-/P- 5— by ^-172, 
7'n 5 F ; 

g) 1- [2 - {y?n7ot7P7Sy) -2-^yxf/H 3 - [3 - { (3, 5 
- ^ ^b 5V- A— 1 - >f )V) * i-)V ) - b^y— A- B-A)V1 - tf V iS—iJJ* 7 
nS F ; 

h) 1- {2 - (4-xhn-2-fx-;H -2-t^yxf/H -3- [3 { (3, 
5-^^;Hf^V-;P— 1 -A)V) xfvW -\Z^f-)V-5-4)V~\ -t'J^W 
7"n 5 F ; 

i ) 1 - (2-y?o7at';l/75 7-2-^yxf;l/) -3- [ (3-7i-/Wf 

j) 3, 5-K'X- [1- (2-fxy-2' -^f;P-2-^yxf;l/) -fyy'x^ 
A— 3 —4)V~\ - b° -7 y*— A ^'7' n 5 F ; 

k) 1 - ( 2-fxy- 2 ' ->f;P-2-^yxf-;U) - 3- [ (1 -7i-/l^-3- 
7i-/Mf;H t^V— )V-5-4)V~\ -t'J^A^o'J F ; 

1 ) 1 - (2 - ( 5' -^f^-2-fxx^) -2-^yxf;l/) - 3- [ (3-7 

x— A-^f-A) b^y'-A- 5->f ;H tyy-^n'JK ; 

m) l- (2-fxy- 2 ' — f 2 -t^yxf;i/) 3- [ 1 -7i^, 3- { 

(3, 5-y^f;l^t7y~ IV- \-AjV) *1-}V) } b°^y-;P— 5— ' f/H -tu^ 
-W?o'J F ; 

n) 1- (2-7xx^-2-^yxf/H -3- [ (3-7i-/Mf;i/) b^y— 

— b° U y'x^Ayn 5 F ; 
o) 1 - (2-yi?o7ae/krSy-2-^yxf;I.) 3- [ (l-7iX/l/-3 
- 7 x rvk* f-zl' ) b 5 y- A- 5 - A A] - b U M. 9 a U F ; 
p) 1- (2- (4-^yy;k-l-t^iJyx;l-) -2-^yxf;H 3- [(3 
-7i7^fy^f;H t7/-;P- 5 ->f;H -KyyX^A7*nSF; 
q) 1- (2-7iX;l,-2-^yxf;H - 3- [ (3- (3, S-^f/Hi?/ 

— i->f/w) .x^a-) b^ywp- 5— on -tyy-^nyp ; 

r ) 1 - ( 2 - ( 5 -.Xf7P— 2 -^xx;l/) - 2 -^yxf^) - 3 - [ ( 3 , - ( 

3, 5 -yy f /t^tyy-zi/- 1 --f^) yf b^y-A- 5--OH euyx-7A 



(5) 



^2004-529154 (P2004-529154A) 



?n'J F ; 



s) 1- (2-7x-/l/-2-^yxf/^) -3- [ ( 1 - ?r-/L-S-?x-/M 

t ) 1 - ( 2 - ( -3- [ ( 3 ( 2- 

Sx^a^^x^P) tf5V— JP-5->f/H by^x W?n»J F ; 

u) 1- (2-^n7nb°^7S/-2-^VXf^) -3- [ (3- 

^i^xfvlO h°7yWH5-^/H by y-^A^py F ; 

v) 1- (2-7x-^-2-^yxf;l/) - 3- [ (3 - (2-i^^o^^X^ 

A) h°7V^-5-^/H tyy-WniJP ; 

w) 1- ( 2-y^n7°nh 0 ;l/TSy-2-^yxf^) -3- [ ( 1 - S/^rKv* ^ 
;l^-3-:7x— /kX?^) t°9Y— 5->f ;H try ^W?n>J F ; 
x) 1- (2-fxy-2' -^^-2-^yxf/^) -3- [ (3-7x/^f 
)V) h B 5yWI/-5--f;I/] tyy-WnUP ; 

y) 1 - [2 - ( -2-^yxf;^] -3 - [ (3-7x^ 

z) 1- (2-7x-/l/-2-^yxf/^) - 3- [ {3 - (3, 5-y^f^t5V 
-)V-\-4)V) *+)V) } l-7x-/I/-h ( 7y^-5->f/W tyy-Wns 
F ; 

aa) 1- (2 - (4--bn-2-fX-;|/) -2-^yxf;H - 3- [ ( l-S^ 
^u^^-3- (3, 5-^^t°^y-;^-l--f^) -^^) h°7y'^- 
5->f7H by y-W7nS F ; 

bb) 1- (2 - (4-^hn-2-fx-;P) -2-^yxf;P) -3 [ (3 - (2 

-^n^y^xfyW b^y — )V- 5-4 ;H b° y y-^Ayo 5 F ; 

c c ) 1 - ( 2-fxy-2 ' -^l/-2-^yxf;^) - 3 - [ ( l-7i-/k 3 

-7xy^ry^f/H b°^yWl^-5--f^] t°'Jy-W?n'J F ; 

dd) 1- (2 - (4--fn-2-fX-/H -2-^yxf/l/) - 3- [ (1-7 

x x/k -3-?3i ~)V* ~f-)V ) b^yWk- 5— f }V\ b o yyxr>A7'oSF; 

ee) 1- ( 2 - y ^ n7°n bV^T S 7 - 2 - ^ y xf ;|/ ) - 3- [ (3-7x7^ 

f f ) 1- ( 2 - y ^ nrn t°;l/T S 7 - 2 - 1 ^ y xf ;|/ ) -3 - [ ( 1 -S^u^ 
(3, 5-i?*^)V\f*7V—}V-l-4}V) X*)V) b°^y-;P-5— f/H 

eyy-^^ny f ; 

gg) 1- (2- (5-?nn-2-fX-;H -2-^yxf/|/) -3- [ (3-7 
x7^y7f;I/) b°7yW^-5-^/H b>Jy-WnSF ; 

hh) 1- ( 2-7x^-2-^yxf/I/) -3 - [ ( 1-7x^-3-7x7^ 

s^f-^) hr^v— ^-5->f/i^] try y-w^ny f ; 

i i ) 1 - ( 2-fxy-2 ' -^f^-2-^yxf/l-) - 3- [ ( l-^CKv^ 

)V-3- (3, 5-y7f;R°7yW^-i-^i/-yf;H b^y— jv- 3-A ;H b 
yy^^oy F ; 

j j ) 1- (2-y?n7°nt7^Sy-2-^yxf;l/) -3 - [ ( 1 -7x-/l/- 
3-7x7^y7f/P) t5VwP-5->f^] t°'JyX^7nSP; 
kk ) 1 - ( 2-fxy-2 ' -i/^-2-^yxf^) - 3 - [ ( l-7x-/k 3 
- (2-^?U^S^X^/k) b9y-/P-5->f;P] t°'Jy^A7uSF ; 
11)1- (2-fxy-2' -^^-2-^yxf;l/) - 3- [ ( l-^n^^ 
^-3-7x7^y7f/W b^yWl^-5--f;H t°'Jy-^A^nyF ; 
mm) 3 - [ (3-7x-/Wf;W b^/WP- 5 ->f /H b U yyfiRfi ; 
nn) 3- [ (3-7x7^y7W) ^V—)V-5 - A )V~\ by^>Jgg^; 

oo) 3- [ (3, 5-Wf;i/b7y^;i/- l -Ajv-^jv) t 5 7yw^-5-f/^ 

] b'Jy> ; 

pp) 3- [3- (2-y^nMy/P-Xf/^) -t°7y^-5->f;l/] b°y^> ; 
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qq) 1- (2-t7f^-2-^yxf;H -3 [ (3-7x7^f;H 
-/L—5--f/H t'iJy^A7'Oi F ; 

rr) 1- (7i-/Wf/k) -3 [ (3-7i-/Wf/H tf^V— fU~ 5 ~A t° 
U^'-^A^ny F ; 

ss) 1- (2-^-X>--2' --f;l^-2-^yxf;l,) - 3 [ (3 (-1-^7^ 
) t°5 V— /!>— 5 ->f ;H t° y zJ—iyj*. <? n y F ; 

tt) 1- ( 2-7x-;H 2X*V^>V) - 3 [3 (-f-x~n,-2--f/P-yf-/W 
f5V— tV-5-4JU] t'lJy^A^ny F ; 

uu) 1- (2 - (5-^f/l/-2-fx_;H -2-:t^fVX^) - 3- [3 (2- 

7x-;Pxf/V) h'57'WV-5-f;l/] t y iy'x^A^n y F ; 

vv) 1- (2 - ( 5-y^/F2 -f-x~,/V) -2 -t^yxf/l/) -3- [3 - (3- 

^xydfi-TntVP) b°5V"-;k-5--f/P] t'J i?—*rJ*?n U F ; 

ww) l- (-fvrutvu) -3 [ (3-7i-;Wf;l/) t?/-^- 5 --f ;H try 

yX^A/n* F ; 

xx ) 1- (2 - (5-^f/l/-2-fxx;H -2-^VXf/H - 3- [ (3-f 

t7xX/^f/H t°5V— fiJy-Wo'J F ; 

yy) 1- (2-fxy-2' -^f^-2-«Vxf;W -3 [ (3 - (N-yf-/V- 

-f >V— JVX^-IV) tf7/-/t/- 5—-4/V] try ix-r>A^aU F ; 

zz) 1- ( 2— ^-7f7U- -3 [ t'jy—;V-5 

-A)V1 t'Jy'xW/nS F ; 

aaa) l-(2-(l, 4 'OyV*^ -if y- 6 /P-T 5 J - 2 Jfyxf^) 
-3 [ (3-7x-^f^) t5V"- /I— 5— OH t'JyX^A^a'JF; 
bbb) l- (2-fxy-2' -OH -3 [ (3-7x-;H 

tr^V— /V-5--OH — 5 y n^E h° y y'x^A? o y F ; 

ccc) 1- (2-fxy-2' -OH -2-tJfyxf;l/) 3 [ (3-7xX/H 

tr^y— /i^-5--OH 3-y yxr/Ay-ny f 

ddd ) 3- [ (3-7xX/H tr^/"-^- 5-OH ] Jfyijy, 

[ft5f<imo] 

Sfery-^^/^FytKJtB^-^s^htciy . w§ 1 , 3 -s^- 

itt ; 

( b ) gyg ( a ) T»6*L&£kj£!ft£aHfcU ZLTW>i}lz£ 0 

(c) r/Vn-^^tX/XiiB^^^T'Em-fM^fflVV aBtT(c6— 4 8BSH, 

[ 11^1112] 
[ff^l3] 

y (k-3 0) . ^^stA*xxry^®v^^'7Aj:0jjg-i»^^M{i'n^. mmn 

1 1 fciESKOEaSHi&Hj. 
[If MU] 
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[ff5f<II16] 

ft. 

[|f^«17] 

mtsmtf : 

a) 1- (2-fxy-2' -^f/t/-2-^yxf^) -3- [ (3-7a-/Wf^ 
) t°5y-A—5— fAO h°ijy-r>Ayn5 H'XI±^S^^Wtit^$;M4&& ; 

b) 1- (2-fxy-2' -^;l/-2-«yxf;H - 3- [ (3-7 x-A^f-A- 

c ) 1 - ( 2-^y-2' -f/t.-2-^yxf/l,) - 3- [3 - { 1 - 

y-2' --TA0 - 2 - ^ y xf ;i/t >j a - 4 -f * I ^f^-t^y-^-s 
- AO f y ^ - ^y7nSR{« coMH^ W tUF® § *l# S % ; 

d) 1 - (2-fxy-2' -^f^-2-^yxf/l/) - 3-[3-{l-(3, 5- 
i^^A-t^y-A-- 1 -'f AO tr^y-A—5— (AO t'Jyx^7nS H 

e) 1 - ( 2-f-X>--2' -f/L-2-^yxf/l/) -3- [ { 3-7i-;Wf^ 
> - 1 - { 2 - 1 y i^'AO - K5V-^- 5 — f AO - tU ^x^Ayp 5 KXIi*<9* 

f ) 1- (2-f-X>'-2' ->f A--2-:*3f7Xf-A0 - 3- [3 { (3, 
;l/t7y"-^- 1 -- fAO .Xf-A-- 1 -try^'AO h"7V"-/P-5 — fAO t'Jyx-7A 

s) 1- [2 - (y^n/nhVl/TS/) -2-t^yxf;l/] 3 - [3 - { (3, 5 
-^f-zPtr^V— 1 ->f AO jrff-AO -t5V- A— 5--OIO - WJ—iyAV 
n5 FX(3^M^W^ft^$;ft#Si& ; 

h) 1- {2- (4--bn-2-fx^) -2-^yxf;K -3- [3 { (3, 
5-y^-fAt°^y-A— l ->fAO xf/H -t°5y'-A- 5 ->fA0 -trys^^A 

FX(x^«^fW:rF^$;fi#-£>i§ ; 
i ) 1- (2-y^n7nWT$y-2-«yxf;k) - 3- [ ( 3 - 7 x — -f- 
AO t°5y-A-5-^A0 tU^^A^nUHXJi^t^jaBK^WtltSS^**; 
j) 3, 5 -b'"X- [1- (2-fxy-2' -^f;V-2-^yxf;l/) -tijyx^ 
A - 3 - 4 AO - 1 5 V- JV y'7"n 5 K Xii * tfOSa^W fcf^ § ixf# h U ; 
k) 1 - ( 2-7^x>--2' -f^-2-^yxf/l/) - 3- [ (1 -7 X.—JV-3- 
7ix^yf;H t^V-A—S-'f AO -t'Jy'x^n'J KXJi-t-wlHeieWfci'F 
SSixf#-S>i£ ; 

l ) 1 - ( 2 - ( 5' -yf;l/-2-fx-;p) -2-^yxf/i-) - 3- [ (3-7 
x -IV* i-)V ) tr 5 V"— A- - 5 - > f AO ty^A^nypxii^ cDtS^B^fF^ s 

m) 1- (2-fxy-2' 2 -t^yxf/l/) 3- [ 1 -7x— A-, 3- { 

(3, 5-^f-/Ub°?y— A— 1 --fAO .Xf-AO } bf^y— A— 5 — fAO -b°U^' 

n) 1- (2-7xX;V-2-«yxf;H -3- [ (3-7x-/Wf/W tf^V- 
A— 5 AO -try y'x>7A7*n 5 h'Xte^tg^W^it^Mt&S ; 
o) 1- (2-yyo7nt";l'T?y-2-«yxf;l/) 3 - [ ( 1 - 7 x.—)V- 3 
-7xx;Wf;H tr^y-A— 5 ->f AO - try =J-^£.7u y KXJi-t^KBIWfc: 

p) i - ( 2- (A-^yzjjv- 1 -tr^ys^AO -2-^yxf;n 3- [(3 

-7xy^Wf/H tr9V—/V- 5-4/10 -tyyx^A/nS h'Xii^iO^^W 
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q) 1- (2-7i-;l/-2-^VXf/l/) - 3- [ (3 - (3, S-isX+fVtUV 

r ) 1 - ( 2 - ( 5 2 -fX"/H - 2 -^yxf/1/) - 3 - [ ( 3 , - ( 

3, 5- i J^^JV^"yV—)V-\-A]V)^^-)V) \?7V—IV- 5 ~4 )V~\ t°Vi/—^J>. 

s) 1 - (2-7i-;l/-2-^yxf;i/) -3- [ ( l-7i-;l/-3-7i-/W 

t ) 1 - ( 2 - ( 5 2 -^X~/tO - 2 -«VXf/H - 3 - [ (3 ( 2 - 

S^nA^s^x-f-^) h'7y"^-5-f;H try y^i^n'J HXJi-tolHIKW 

u) 1- ( 2-i-^aTabVl-r5y-2-^-= 3 fyx^) -3- [ (3- 

v) 1- (2-7iX^-2-«yxf;k) - 3- [ (3- (2-y?nMy^xf 
w) 1 - ( 2 - y ? o/o f;t/T i / - 2 - t ^ V xf - 3- [ ( 1 -i^o'vafv' 

x) l- (2-^-x>--2' ->f 2 -^Vlf;L-) -3- [ (3-7iy^y^f 
y ) 1 - [ 2 - ( 1 -7/vyf;t/7S7) -2-^yxfyH -3 - [ ( 3-7x- 
SJS ; 

z) 1- (2-7iX;l/-2-^yxf;P) -3- [ {3- (3, 5 - : J^4~)V\^=y 7* 
~)V-l-4)V) *4-)V) } 1-7 x.-)V-\f?V-)V-5-4 h°yyX^A7nS 

aa) 1- (2 - (4-^ho-2-fx-;l/) -2-^VXf/l-) - 3- [ ( 

(3, 5-^V^b°^y— ^-l—frt^) -^^) t?/-^- 
5 ->f ;H b'J yx^A7o S HXIi*<?5iaE¥«fc:llFSS*i#** ; 
bb) 1- (2- (4-xhn-2-fXX;H -2-^7Xf;k) -3 [ (3- (2 
-^u^^/Px-HM \f<5Y—)V-5-4)V~\ b y y--)Ayn 5 FXti-f-cOfSSI^ 

cc) 1- (2-fxy-2' ->f;l/-2-^yxf;k) - 3- [ ( 1-7x^-3 
-T^y^iy^/U) b°7V-/U-5->OH tU^A^niJ KJMi-f-t^BBB^Wfc: 
; 

dd) 1- (2- (4-xhn-2-fXX;H -2-^yxf^) -3- [ (1-7 
i-;k-3-7x-/^fiH t7y-/H5->f;H t° y 7A7'n 5 h'Xfi-f-oig 

ee) 1- ( 2 - □7°ohVl^T 5 7-2 -^yxf ;K -3- [ (3-7i7^y 

f f ) 1 - ( 2 - y 7 n7n t"^7 5 7-2-^ y xf ) -3 - [ ( 1 -y?nM 
y-^-3- (3, 5-^^;Pb"7V*— /l— 1 -4 >H bf^V— )V-5—4)V~\ 

gg) 1- (2- (5-?nn-2-fxx;H -2-^yxf^) -3- [ (3-7 
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hh) 1- (2-7x-^-2-^VXf;H -3- [ ( 1 -7 x.-lV-3-y 
£j§ ; 

i i ) 1- (2-fxy-2' ->f;l/-2-^yxf;k) - 3- [ ( \ -l^9n^%/ 
lV-3- (3, S-S^^tf^V— JV- 1 — ^/U) /P- 5--OH h° 

j j ) 1- ( 2-y^nrnt/l/7Sy-2-^Vxf;l') -3 - [ ( 1 -7x-/H 
CffW£ft#£tM ; 

kk) 1- (2-fxy-2' -W;U-2-^VXf-/P) - 3- [ ( l-7i-*-3 
- (2-y?nMyyl/Xf;t/) t^V— 5 ->f /V] tUy-^7nS FXtt^W 

11)1- (2-fxy-2' ->f;l/-2-^yxf;I/) - 3- [ ( l -i^o'v* 5" 

mm) 3- [ (3-7x-/Wf/l) t5V— ^-5— f/H t° >J i^&K&Xli-^R 

nn) 3- [ (3-7x/Jf^f;H tT^V— /P- 5 -- f /H tf U ^VJSB^Xii:^ 

oo) 3- [ (3, 5-^f-/Hf5V— 1 -4}V-j*+)V) t'^Y—jU- 5-<i )V 

PP) 3- [3 - (2-y?n^y/l--Xf;l,) - tf^V"-^- 5 - -f /H t°y^>X 

qq) 1- (2-t7f;l/-2-^yxf;l/) -3 [ (3-7x7^y^f;l/) hf^V 

- 5 - >f ;k ] t° 'J y^.7A7'n 5 KXii;^ cDt^^W tfF» § ft.fi 4 jg ; 
rr) 1- (7x-iWf;P) -3 [ ( 3 -7 tf5V— /P- 5 --f ;H t° 

>J yiW^ny KXti^S^Wfclf^$:h.#i>& ; 

ss) 1- (2-fxy-2' -f^-2-^yxf/P) - 3 [ (3 (-1-^-7^ 
) e^V-A'-S- OH t"'Jy-7A?ny FXJ±^<^S^^6Wci^£tlf#.g>i& ; 
tt) 1- (2-7x^;l~2^yxf^) -3 [3 (fx-;i/-2-i;P-^f;l>) 
t5V-/l'- try y'^A^o'j KX(i*«^reiKWt2flF*<»*i#ftS ; 

uu) 1- (2 - (5-^f/l--2-fx-/H -2-^yxf;t/) - 3- [3 (2- 

vv) 1- (2 - ( 5-^^/P2-f-a:-/y) -2-^yxf/]/) - 3- [3 - (3- 
7x/^fy7nt;H h c ^V"-;l^- 5 ->f b°U y-W^n U KXtt-t^H^Wt 

ww) 1- (>fy7aU;P) -3 [ (3-7xX;Wf^) t°7V'WP- 5 UU 

xx ) 1- (2 - ( 5-^^!V-2-^—)V) -2-^yxf;l/) - 3- [ ( 3-f- 
^7x-/Mf/l-) K^V— f/kl t'Jy^A^n'J HXi±^<J0^^W^fF 
; 

yy) 1- (2-fxy-2' -^l-2-«yxf/P) -3 [ (3 - (N-^/l-- 

-fyt*-A'-3->r>kX?7W K5V-/l'-5->f/KI t'jyx^A^n'j KXti-eoSS 

zz) 1- (2.—i-7^-)V-2-7t*V-^)V) -3 [ (3-^^/P) tf^V— 5 

aaa) l-(2-(l, 4^yyyWy-6->f ^-7S7-2-^yxf;V) 
-3 [ (3-7x^Wf;H tf9V— rt'-S— f/H t'Jyx^A^a'J KXfi-e^M 
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bbb) 1- (2-fxy-2' -^f;l/-2-^VXf;H -3 [ (3-7x-;H h° 
5VWk-5->f/k] -5/nt-t'J i;_W?ny HXtt-t^RaE^WfefFSS^ft 

^ ton i 

ccc ) 1- (2-fiy-2' --Ok) -2-3j"^yx^) -3 [ (3-7x-/k) 

ddd) 3- [ (3-7x-;h t5V-^-5->f/i^) ] ^-svyxizzcowm&mz 

[ nMii8] 
* ( i ) 

[fl2] 



R i JiKii*^ L < J4#K»R ( c t - c t 2 ) T/k^f/K (c 2 -c, 2 ) r/k^-;k 
. (C 3 -C 7 ) y^nm/k (C 5 -C 7 ) y?nT/^-/K ty^nW^ 
% hy?ar;^-;k ^fn^nT/k^k. TU-ik T7;W< 's.^foT'J— ;k 
. ^nT^/k^/kA^Mf-u ;^TlflatL<{±^fL e fcO#v^ : fnJl^{i. 

ITHSiJAaT-'y, tFn^fi/, -bn, y7/, t^VSV'^yAj; >5 

iftftiSlwft^fe, **v^±iOftRfcL<ii#HE»R (Ci -c 8 ) T/k^/k. (c 3 - 
C 7 ) y^nT/l-^k W/l'y^or/W, ^/l-Anr^l/^/k ^W\ny?o7 
/k^r/K T'J— /k. TVk^/kT U — /K W/lAfn7 U— /k. T^/kr? 

^i^kT/k^/K ^;l/AnrU-^, r/W/Kfoi/^nr/W/k ^oy^'Jnr 
/k^fvk. ^/i/AoVDy^'JoTiW/k \fn7y-/k / vf-n7*'9/k d f/K T/k^ 
/kTU— /K ^l/^n\fn7!;-^, Ti^k, 7^nJfy7;W, •f-^T/k^k&tf 
f-sj-T U-;ki 9j££#2^gfc&»&jSfcr*u ii"CiMS2<o»3&*i?><oaHiyK4*^fc:J: 0 
Ri o tl»§ftTV^It^T'^ ^tT^tiOfloSftirLT- (CO) O-, - 
(CO) NH-, -NH- — NR 8 — s -0- s -S- s - (SO) - (S0 2 ) 
- (S0 2 ) NH-Xli-NH (CO) -X'mm^tiX^h'^t^X^ ; 

Yi4&U (Cj -Ci 2 ) T/k^;k-zxJ4 (c 2 -Cj 2 ) r;k^/ki: "5*«S*»6 

sum. ii-cziiaa, «*xjis*a»4>a!if;h. ; 

B (43&£ LTNH, NR 6 . «fflf, ^aMi^Slf^foMJI 

BicL ; 

R 2 , R 3 M'R 4 iiSlLiLT**. ^u^>. N0 2 . N = C (R 8 ) ( R 9 ) , — N 
R 8 R g , -OR 8 „ ^L-AU7/^/k - (CO) NR 8 R 9 % - (CO) R 8 . - ( 
CO) OR 8 . -O (CO) R 8 . -NH (CO) R 8 £ 9J&&I&1 <7)f¥#>£>. *4V*tt 

mmi>L<i$ftmm (c, -c, 2 > t^/k (c 2 -c, 2 > r/k^/K (c 

3 -c 7 ) i/;n7;K)K (c 5 -c 7 ) y;n7i^- ;k. ty?nm/k 
?n7/^-ik 'V-rn^^crT^k^r/k. TU— /K T^/k^/K \fn7D- /K 
n T 9 J: 0 JR * » 2 6 i i TBdB 2 1 « t < 14 J: 0 * 
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ft ; 

R 5 ii%LX'fo&i)\ *SWiitMttfcL<tt*R»rc (Cj -c, 2 ) T/l^/K (C 
2 -C 12 )n^-;K (c 3 -C 7 )y?nm/k (C 5 -C 7 ) yJ-nW 
-/K ty^nr/Wl^HiDR] o X-WMZtlX^&ZttfTZ&CHz (CO 
) R 7< CH 2 (CO) NHR 8 , CH 2 (CO) N R 8 R g JkXfC H 2 (CO)OR 7 

r 6 aim 7 i±m± ixw.mMi> l < ( c x - c 8 > r/Mf /k (c 3 -c 7 

/K ^/l^n^^ni/y 7 U nT/U^K \fnT U — /K \fnT7^;K 7/1-^/1-7 

^nT/l^K (C 2 -C 12 ) 771^— (C 3 -C 7 ) y^aW/l-, ^AO 
y?nW/k An\fn-/?n7;W/K yry\fny?oTM/K ^An\ 
fny^nm/K (C 5 -C 7 ) y?n7/^-/k hy^ar/W, hy?n7 

Ri o ii^n^V, bFn^fy, y77, 75/, ^An7/W ( 

c, -c 6 ) yutttzsMrhmtix-, 

xus\?j F4*>, w&t4*>. m^mm^^y. x)V&yw.4*>. is^&A-xv 
, ?xy®H>j-;y, l-^k-M?r>\ vwvBK;*y. *yv-YA^y. mkA* 
y. mm-u-y. uv»**>f*>, *x*>-gK;t:>\ y bf 4 -m 

pf 6 - i"5JR*«W»fe»f*t, 

fit. ^/BflSS^Htt L<«BH»^-*ifaffcL<Jiffl*lS : F-±t=#ft^-S«^. 

nM-?Sr-^WLT * ^»5tL<{i6i>L<(±7 Iff Sri^-TS ' t h 

] 

[ 11*1119] 

mx-$> & , it 1 8 tciatioffiffl 0 

[ 11*1120] 

sa@w*»AGE«?5Jsi«fc:±>5 5is=jBi3*i.*!(Fj»s, iiifflSE, xsmtrnm. 

#ffl"C& £ , ft*H 1 8 (CtEtS^ffiffl . 
[ft*lM21] 
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t^«Mtfc l vt*ffl*C* 5 . If ^Jf 1 8 ttEtlWffiffl . 
[11*1123] 

if5[<iii-r^«§^-cv^5t ( i ) cDit^^mm.zmkx\ x^mmm^mcoi-znh 

[ 11*1124] 
[fi*«25] 

Wife: J; 9*&S3fi£^#3l#itB£ ^tL^^S^'liJSSaV^PBajMWttXiittMJflLW 
[ff*lf26] 

wise. mmmm. mmm. immtmm. i»n/x, nis^#-s?»i4*§ 

a) 1- (2-fxy-2' ->f;P-2-^yxf;p) - 3- [ (3-7i-iWf;l/ 
) e5 V-;l/- 5 — f b 0 y-^A/n 5 KXJi^iOi^^W^fFW^ixff-g.^ ; 

b) 1- (2-f-x>--2' —f/P-2-^yxf;P) - 3- [ (3-7i-/Wf;l/ 
) 5-> f U j^n^A^nS FX«i*<7)i!gg^Wteft£3:M§£i& ; 

c ) 1 - (2-fxy-2' -f^-2-^yxf/k) -3- [3 - { 1 - ( 2-f-x 
y-2' ->f/lO -2-^VX^t°U> ; ^'>A-4-f-^-} yrff-ZP-tr^V— JP— 5 
-> f;H e'J^Ai/VaS KXte^g^W£i¥§$:ix»l>^ ; 

d) 1- (2-^-x>--2' --f^-2-^yxf/l.) -3-[3-{l-(3, 5- 
v^f-^b" 5/- /U- 1 -^f/P) -X^/t-} b^V— /I— 5 — OH fyy^A/n* F 
X{i*^i?3£^£ff^3ft1S&ffi ; 

e) 1 - ( 2-fxy- 2 ' ->f;P-2-^yxf/l') -3- [ i3-7i-/Mf^ 
} -1- -b^V— )V-5-4)V~\ -t'J^x^AyoS FXfi-eoM 

f ) 1 - (2-fxy-2' -f/l-2-^yxf/L-) - 3- [3 { ( 3 , 

/Pb^V— 1 — OP) ^f-zP- 1 -fU^;P} b^V— 5— OH bys;'-*?A 

g) 1- [2 - (y^nTnt^rSy) 3 - [3 - < (3, 5 

- ^ f^t7y- ^- 1 - >f /i/ ) ^ -op } - h°7 v"— 5 - >f /H -by y-yA y 

h) 1 - { 2 - (4-^ho-2-fx-;H -2-^yxf;H -3- [3 { (3, 
5 - y^f ;Hf7y-^- 1 -^f/l/) xf ;H -b5V-/P- 5 — f A-] -b'J^x^A 

5 h'Xte^l^^WtfF^fiff-?.^ ; 
i ) 1 - (2-y^n7oU;V7Sy-2-^yxf;y) -3- [ (3-7i-iWf 

/M b^V-/P- 5— OH eyy-^A^oUHXIi^<dre»?WfcilF83ft.#4«; 
j) 3, 5-t'X-[l-(2-fiy-2' -^f;l-2-^yxf;v) -tyyX-7 
A-3-4/H -t^y'-^yYnS h*XiX^S^¥Wtft^£:fL#i>£ ; 
k) 1- (2-fxy-2' ->f;l/-2-^yxf;l/) -3- [ ( 1-7x^-3- 
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7x-;Mf/H \??v-iv-5-AiV^ -tijy-^ny VXii%<7>Wm¥mz¥f 
1 ) 1 - ( 2 - ( 5' -^f/k-2-fx-;H -2-^yxf;l/) - 3 - [ (3-7 

rn) 1- (2-fxy-2' -^f^-2-^VXf;l/) 3- [ 1 -7i-ik 3- { 
(3, 5-^f-;Pbf7V— /P~ 1 -A fV) *^->V) } \Z=5Y—)V-5-A)V\ -Wis 

n) 1- (2-7i-;l/-2-^VXf;H -3- [ (3-7x-/WflH fcf5V— 

tV-5-AJUl -t>J y-^A^nS KX«^M^lW:i^£*if#&i£ ; 

o) 1- (2-y?o7ot";l/TSy-2-t :) fVxf;l/) 3 - [ ( 1 -7i-^- 3 

f¥^$tLf#SJg ; 

p) 1 - ( 2- (A-^y'J)V- 1 -h^'Ji^/W -2-^VXf/k) 3- [(3 
-7x7^^^) b^V-/l'-5--f/H -h°Ui>'-^A7"n5 ^X{±^<7)M^W 

q) 1- (2-7x-;l-2-«yxf;H - 3- [ (3- (3, 5 -^^5/ 
~)V-\-AiV) K5V-A'-5— OH -Wi;~i72±7uV vxii^emm 

r ) 1 - ( 2 - ( 5-^^-2-^X-;V) -2-^yxf;l/) - 3- [ ( 3, - ( 
3, 5 -y^^/Ut^V— 1 -A)V) \f=yV'~)V- 5 —OH h'UyX^A 

s) 1- (2-7xX;k-2-^yxf;k) -3- [ ( l-7x-;H3-7x-/W 
t ) 1 - ( 2 - ( 5 2 -fx-iH - 2 yxf;l.) - 3 - [ (3 ( 2 - 

is7x3^i/)V^>v) t'5y-^-5-f;n try y-w^ny Fxti^MS&^w 

u) 1- (2-y^n7nt I /l/7Sy-2-^yxf/l-) -3- [ (3- (2-i/7u 
^^/WXifvH t"7y"-^- 5-^OH by ^'-^A^o 'J HX{i^<73M^Wt|^ 
$flf#£fi : 

v) 1- (2-7xX;V-2-^yxf;t/) - 3- [ (3 - (2-y?nMy/Pxf 

/H b^y-^-5-^oH ^'j^-^i^9u^Yx\±^mm^mz^m-^tiA%hU\ 

w) 1 - (2-yi?n7nhyP7Sy-2-^yxf/P) -3- [ ( 1 -i^n^i- 
^-3-7x^/Wf/H b^y-;P- 5- -OH by Sy-^A^u U FXti^eoSgg^ 

x) 1- (2-fxy-2' -f/l-2-^yxf/L-) -3- [ (3-7x7^fyyf 
t9V-/W- 5 -OH tyy-yA^ny FX{i^§SP£«tftS3:ft.#l>S ; 
y ) 1 - [ 2 - ( 1 - myWS7) -2-^yxf;l/] - 3- [ (3-7x- 
)V^JV) b^y-A— 5 --OH b y =J- *7J±7 n y FXa^«¥W(c§^$ ftft 

z) 1- ( 2-7x-/l/-2-^yxf/l.) - 3- [ {3 - ( 3, 5-y'yf;l/h"5y" 

—iv-i-Aiv) *+jv) } i-yx.~)V-\:^/~}V-5-A)V 1 \ tyy-wns 
vxii^commmm^m^ttn^ ■, 

a a) 1- (2 - (4-xhn-2-fX^;H -2-^yxf/l-) - 3- [ ( 

7vi^is)V-3- (3, 5-y^f;t/t7y-;P-i-'f;i/) -jtff-zH b^V— )V- 
5 — -f /H by i^T7A7'n 5 FXii-^K^lWcff^SixftSfi ; 
bb) 1- (2 - (4--hn-2-fX-/K -2-^yxf^) - 3 [ (3 - (2 
-i/?u^i/)V^)V) t9V— ^- 5— OH tyyXi7A7*DS KXti-f-COS^ 
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cc) 1- (2-fxy-2' -^l^-2-«yxf/P) - 3- [ ( l-7x-/P-3 

dd) 1- (2 - (4--hn-2-fx_;H -2-^yxf^) - 3- [ (1-7 
i-;k-3-7i-;Wf;H t5V- 5 -OH try y^^AyaS KXti-f-^Sl 

ee) l- ( 2-v-^nrntr/i^rsy-2-^yxf-;H -3- [ (3-7xy^i^ 

* fvP ) t5V-/l/- 5 -OH tr y 9 n y F^i*<3lHIWfc:ftt£S*i.#4 

f f ) 1 - ( 2-^-^nTntr;Ursy-2-jj-dryxf-/U) - 3 - [ ( 1 -^^n-N.^ 
v)V-3- (3, 5-> f >f-/l't'^V*— /P- 1 -OH ;*OH t°^y— /U-5-OH 

try y-^^n y HXii^c^ras^WtefFit^^&ta ; 

gg) 1- (2 - (5-^nn-2-fx-;H -2-^yxf;l/) - 3- [ (3-7 
x/^f^f/k) tr^y'-;k-5-OH y_^A7'n S FXI««lI?«t:^S 
Ztl%&t& ; 

hh) 1- (2-7x-;P-2-^yxf/H -3- [ ( 1 -7i-;P-3-7i7Jf 
i^*^) tr^y-^-5-OH t 'J yx^A^ n 'J HXIi^(O^Wt^§ 
Sis ; 

i i ) 1- (2-fxy-2' ->f;l/-2-^yxf;l/) - 3- [ ( 1 - is 7 is 
IV- 3- (3, 5- i J*+)V\Z : 7V—)V-l--<)V-Xl->V) t^V— A'- 5 -OH t° 

j j ) 1 - ( 2 - y ^n7n t7^ O - 2 y Xf ;P ) - 3- [ ( 1 -7iX;P- 

3-7i7^fy?tf;H t°^yWP-5-OH tf 'J y-7A7n 5 FXJi^SJ^W 

kk) 1- ( 2-fxy-2 ' -f;l/-2-^yxf;k) - 3- [ ( 1 -7i-lH 3 
- ( 2 -Sy?u^f>';Pxf-/H tr^y— ;U-5-OH t°y y_7A7o 5 YX\t4:<ri 

11)1- (2-fxy-2' -^f/02-«yxf/k) - 3- [ ( 1 - i^n^^f y- 
/i-3-7x7Jfy/f;i-) tr^y-/i'-5-OH try y-wny KXJi^osyg 

mm) 3- [ (3-7x-;Wf;l/) tf^V— A— 5 — f/H t u s?yiSB6BXM*rtm. 

nn) 3- [ (3-7x/^fy^f;H t5V— /I*— 5 ->f ;H try i^Hgig&Xii^ 

oo) 3 - [ (3, s-so^/wtr^y— /!-- 1 -Oi^^/H tr^y*— 5-4 tv 

pp) 3- [3- (2-y?n^y/l-xfyI/) - 1^/— 71— 5 -OH t'JyVX 
{3^«»^B^fF^§m#§^ ; 

qq) 1- (2-t7f;0 2-^yxf;H -3 [ (3-7i7^fy^fO K5V 

^-4iV\ tT'J y_7A7n 3 KXJi^wWWfcfffSStLft** ; 
rr) 1- (7x-/Mf;H -3 [ (3-7x-/Wf^) t° 7 - 5 - >f ;H t 

'J y-^A?ny KJUi-t^MB^Wtei^S^&fi ; 

ss) 1- (2-fxy-2' -^k-2-^Vlf/M - 3 [ (3 (-1— ty^)V 
) e5V-^- 5 — i ;H tr 'J y*x-7A^ a y HX«-f«IBIf¥Wtff»S*i»*« ; 
tt) 1- (2-7i-JH2^yxf/H -3 [3 (fXX^-2-> f tV-X^lV) 
t5V*-/P- 5-OH try y-^7a'J KJKfi*wBg6WtaR : «3:h.»4* ; 
uu) 1- (2 - ( 5-^01— 2 -fx-;H -2-^yxf;l/) - 3- [3 (2- 
7iX;l/Xf^) t5"/-/P-5— f/H t-yy-7A^ny FX[J^»M§ 
SfiiSS ; 

w) 1- (2 - (5-^f/P2-fxx/),) -2-^yxf-;H - 3- [3 - (3- 



(15) 



#^2004-529154 (P2004-529154A) 



7s/Jfyrnhvi^) b^y-;i—5-^;p] try y YXteZ commute 

ww) l- M yrutvu) -3 [ (3-7i^Mf^) tr^V— ivs-jiv] try 

xx ) 1- (2 - ( 5-^/P-2-^XX/W) -2-^VXf/l/) - 3- [ (3-f- 
yy) 1- (2-fxy-2' —f/H2-^yxf^) -3 [ (3 - (N-y^/l— 

^yp-^-s-^yMf/i-) t^V-^-s-^ ;V] try y-^A?n>j FXfi^-col! 

zz) 1- ( 2 — -xf-yP) -3 [ (3-^f-;P) tT^VWl/- 5 
-4iV~[ t'Jyx^/nS FXte^Oi^^WtfF^fiff&iS; 
aaa) l-(2-(l, 4 ^/y'^Jfty- 6 ~4 lV~T 5 7 - 2 ^Vxf;l/) 
-3 [ (3-7x-/Mf;H t^V-A — 5 —4 )V~\ t>Jj/-^A^n'J KXfi-eeo*! 

bbb) 1- (2-^-x^-2' -f/t/-2-^VXf;l/) -3 [ (3-7x_yl/) f 
7V"-;P-5-^/H -57nt-tyyX7^n'J FXii^iPS^Wfcff^ftff 
§*S ; 

ccc) 1- (2-f-X>--2' — -2-^VXf/l/) -3 [ (3-7x^/H 

ddd) 3- [ (3-7i_;w e^y-^-s—f/p) ] *y u vxti-eco^s^eutc 

[fflM29] 

mm^mizimztin&im. miMxtefmm*TBmx\ xinmmmi&m^tz^co 

[11*1130] 

-Att»M«Mi2ffi. mmvtmw. &.m&mm. tm^imm. mtfl^hu^ pbk># 

[11*1131] 
[ 11*1132] 

a) i-(2-fxy-2' --f;l/-2-^yxf;i/) - 3- [ (3-7x-;Mf;l^ 
) e^V-rt'- 5 — OH tr y y*n 7 A7n 5 VXteZcoWm^mzff'&Ztim&M ; 

b) 1- (2-fXV-2' -f/P-2-^yxf;l/) 3 [ (3-7x-/Mf;k 

) 3j-*try-/p- s-^try^x^Ayos HXli^foaaE^fttrfcffSSfi.ft** ; 

c ) 1 - (2-fiy-2' ->f;U-2-^yxf-;U) - 3- [3 - { 1 - ( 2-f-x 
y-2' ->f/» -2-^yxf^ty ^xt>a-4— f*} ^f-^-t5V-^-5 

d) 1 - ( 2--^X>-- 2 ' --f;U-2-^-drVxf-;P) -3-[3-{l-(3, 5- 
Wf^t^y-^-l-f^) y^/H »-5— fyl'] tf'J y_7A7nS F 

e) 1- (2-fxy- 2 ' ->f;P-2-^yxf-;U) - 3- [ i3-7xx;Mf;l- 
( -1- {2-trysW -tr^y-^-5— - tyyX7A/nSFXIKWS 
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f ) 1 - ( 2-fiy- 2 ' -f/l/-2-^yxf;l.) - 3- [3 { ( 3 , 5-y^f- 
/lt"7y-/l'- 1 — < ;H y^7k- 1 -b'Jiyy} b°9V— /l*— 5— -T/W] byy^vA 
7nS HXJi^cDii^WtCf^^t&iM ; 

g) 1- [2 - (y^nrnhVl/rS/) 3 - [3 - { (3, 5 
-y^Xf-zkb^y— 1 -A)V) yt^JV) -b^y— 3-A)Vl -fijy'n^y 
n* FXJi^M^Wtlt^^&is ; 

h) 1- {2 - (4--ho-2-fx^) -3- [3 { (3, 
5-^^-;Hf^V— 1 -A)V) x^-/W -b^y-zt— 5 ->f />] -byy>'x-7A 
7'nS H'X{±^coK^^^I^$ixf#-i»S ; 

i ) 1 - ( 2-^^nrnb/l-TSy-2-^-df-yxf-^) - 3- [ (3-7i^Wf 
/H 5--f;H f'Jy^AyniJ FXfi^cOfyg^tff^^f&tM ; 

j) 3, 5-h'X-[l-(2-fxy-2' -^f/P-2-^yxf;k) -tyy'x^ 

k) 1- (2-fxy-2' -4 )V-2~tt yxf/P ) - 3- [ ( 1-71-/1^-3- 
7i^Mf/H b^y-;P-5— f;H -fiJy'x^A^nU FXti^oS^W^ft 

1 ) 1 - ( 2 - ( 5' -^f/l/-2-fX-;M -2-^yxf;l.) - 3 - [ (3-7 

m) 1- (2-fxy-2' -</l/-2-^yxf;L-) 3- [l-7i-/K 3- { 
(3, 5-^^;Wb^y'-;k- l --f;p) x+jv) ) \Z^f—)V-5-4)V~\ -ty>? 

n) 1- ( 2-7i-^-2 -^yxf-zv) -3- [ (3-7i-;Wf/l/) b^y— 
IV - 5 - A )V ] -t'Jyx^A7'n*KXI« cDt^^W tfF» § *uf§ £ i£ ; 
o) 1- (2-y?n7nh>TSy-2-^yxf/H 3 - [ ( 1 - 7*—Jl- 3 
-7i-/Wf;M b^y— /y— 5->f/H -by y'-vA^ny FX(3^sm^W(;: 

p) 1 - ( 2- (4-^s>'y ; /P- 1 -b^U^7lx) -2-^-Jryx^/P) 3- [(3 
-7i/^yyf;H b9y-;P-5--f;H -by y^x^AyuS FXti^W^W 
fcft^$:fx#&t& : 

q) 1- (2-7x-;V-2-«yxf/l-) - 3- [ (3 - (3, 5-yyf/L-f5y" 
-)V-\-A)V) X^-)V) ^^V~)V-5-A)V\ -t'JyX<7A^n'J KXI««11 

r ) 1 - ( 2 - ( 5 -yf-7l— 2 -f-xx/y) - 2 -^yxf/1/) - 3 - [ ( 3 , - ( 
3, 5-y^^b-5y— ;l— 1 — f;y) ^)V) b^y-^-5— tUy-^A 
?n'J KX{i^oM^W^I¥^$ixf#-g.lS ; 

s ) 1 - ( 2-7i- ZI--2 -^yaif-;y) - 3 - [ (1 -7x-^-3-7i-;M 
if-/y) byy"-;y-5-^/H t"ijyx->A^oy FXI««ifWCIt§a#§S 

t ) 1 - ( 2 - ( 5-^f^-2-fX-/l/) -2-^yxf/l/) - 3- [ (3 ( 2- 
^n^yvyx-fyp) b^y— fU-5-AfUl tiJy'x^A^n'J FXJi^S^^W 

u) 1- (2-y^n7nh7l,Tiy-2-«yxf;l,) -3- [ (3- (2-y^-n 
^y^xf/H byy-;y-5--OH by y_7A;o'j FXte^W^Wtft^ 
§W#&t£ ; 

v) 1- ( 2-7x-/V-2 -^yxf;W - 3- [ (3- ( 2 -y-^n^y^yx^- 
IV) f7y-/l-5-^;H fyyx 7 A;n'J FXti^S^Wtft^§^#&t£ ; 
w) 1 - ( 2 - y ^ a/n t71/T 5 7 - 2 - t^f y xf ;p ) -3- [ ( l-y-yn^fy- 
/k-3-7i-;Mf;H byy'-;y- 5--Y/y] h°'JyX7A^ny KXI^Oll? 
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x) 1- ( 2-fiy- 2 ' -f/l/-2-^yxf;l.) -3- [ (3-7i7^f 
;V) e?/-^- 5-^;H ey^A^n'J FXf3^!g^W<ctf§§:W#£Je ; 
y) 1- [2 - ( l-rr-?yf;l/T57) -2-^yxf;H - 3- [ (3-7x- 

SIS ; 

z) 1- (2-7i-^-2-^VXf;l/) - 3- [ {3 - (3, 5-y7f;l/t7y 
— ;P~ 1 ->OW) .x^;H } 1 -7i-/Ht5yWl/-5—f/H tyyx^Atn* 

aa) 1- (2 - (4--hn-2-fin/H -2-^yxf/l/) - 3- [ {l-is 

9vOris)V-3 - (3, <5- s J*^lW7V—)V-\-4}V) 

5 -A fUl tf'J y-^A7*n 5 FXJi^OlPl^l^lf^WtSJg ; 

bb) 1- (2- (4--hn-2-fX-/H -2-^yxf;l,) -3 [ (3- (2 

-^y*u^S^x^;W t7^-5-^f;H tij^ArnS FXti-ecoSU^ 

c c ) 1 - (2-fxy-2' -^f/l^-2-^yxf;l/) -3 - [ ( l-7i-^- 3 
-7xyJf^^-;W) b^y-;l— 5-^;P] tyy-W^oy FXHf 
it££$;ft»<&« ; 

dd) 1- (2 - (4--bn-2-fl-;H -2-^yxf;l/) - 3- [ (1-7 

ee) 1- ( 2-^^n7°nbVUTSy-2-3r^yxf-;P) -3- [ (3-7x7^y 
.Xf-rtO t5V-/l'-5->f/H t'Jy->7A7nU HX«-t<?Diae¥ ! Wfcfl : *3*i.#« 

f f ) 1 - ( 2 - y ^ P7°n t";l^7 S 7 - 2 -^^r 7 xf ;P ) -3- [ ( 1 -y^nM 
i^U-3- (3, 5-^f-/Ptf5V— /P- 1 -A )V) X+iV) hf^V— OH 

gg) 1- (2- (5-?nn-2-fi-;W -2-^yxf;H -3- [ (3-7 

$W#&t£ ; 

hh) 1- (2-7x-/P-2-^yxf;H -3 - [ ( l-7x-^-3-7x7^f 
v^AO f7y'-^-5-l/H f'j yx^A7 n y FXii^«il¥W(^§W# 
&ig ; 

i i ) 1- (2-fX7-2' -4)V- - 3- [ ( l-i^nA.^ 

/i^-3- (3, 5 -^f/i-e?/-^- 1 ->f/w-^f>/P) tr^V— /w- 5— on t 

j j ) 1- ( 2 - y 7 n7n S 7 - 2 - ^ 7 xf /l. ) -3 - [ (1 -7x-/l/- 
3-7xy'^v'P«^;l') tr^V— ;t—5— OH tyy"x>7A7n5 FXW^eoSg^W 
tefRS$*i»S« : 

kk) 1- (2-fxy-2' — -f 2 -^yxf;l/) - 3- [ ( l-7x-yl/-3 
- ( 2 -S^nA^v^x^/k) t^V— tyy-WnS FXSA^O 

11)1- (2-fxy-2' -^f^-2-^yxf/k) - 3- [ ( l-v-^U'VSf *✓ 
^-3-7x7^fy7f;H 5 ->f /H y"x>7A7ny FXli^coSISi 

mm) 3- [ (3-7xX^7f;>) f^V— 5 -W/H tr U t^SlfcKXti-e-oS! 

nn) 3- [ (3-7x7477f/H t°5V— A- 5 ->f /H t° U : J>&W&Xlt%CD 

oo) 3- [ (3, 5-y7f/Pt'77-^- 1 -4)V-**h)V) h'57*-A- 5 ~A )V 
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PP) 3- [3 - ( 7.-is?vi^^)V-^)V) -h 0 ^y-/P-5--f/H t°yi>>X 

qq) 1- (2-t7W-2-^VXf;H -3 [ ( 3-7 ^/$:^*f-)V) t°7V" 

rr) 1- (7x.— tV^)V) ~3 [ (3-7x-/Wf;H t° )V~ 5 ~4fV~\ t° 

ss) 1- (2-fxy-2' ->f;l/-2-^yxf;l/) - 3 [ (3 (-l—)-y^~)V 

tt) 1- (2-71-^-2^7X^1/) -3 [3 (f-x-/i— 2--f/l—^f7M 
t°7V-;k- 5-4 fr] t°>J a >J KXfi^c^BBIEWtffSS^** ; 

uu) 1- (2 - (5-^f/k-2-fx^;H -2-^yxf;K - 3- [3 (2- 
^x^xfvlO tr^V— JV-5-4fU] t°y J»9u U FXJx^K^W^fF^ 
; 

vv) 1- (2 - (5-^f*2-fx-/H -2-^Vxf/l/) - 3- [3 - (3- 

Wf®ztin&m ; 

ww) l- (>fyynt;n -3 [ (3-7xx;Mf;P) tr^v— }V-5-4iv] try 
^A7a* T*;^a*<9K3IIWfcftS$*L»** ; 

xx) 1- (2 - (5-^f^-2-fx_;H -2-^yxf^) - 3- [ (3-* 
yy) 1- (2-fxy-2' -4)V-2-ttVtt)V) -3 [ (3 - (N-^f-;P~ 

4>v —)V- 3-4 )vx ) t° 7 v— 5-4)V~\ t° y i/'r. >>a ^ n y Kxfi-eeoss 

zz) 1- ( 2-^-7^- 2-^y-xf;t/) -3 [ (3-^f-/U) tf5yWl/-5 
->f ;H U y yi-)Ayn 5 PXli-e^SSS^Wtlt^?^* Jfi ; 
aaa) l-(2-(l, 4^/mt>'-6-f/l'-rSy-2-^yxf;l/) 
-3 [ (3-7i-/Wf;k) U^V— 5-4 /V] try yx^A?n'J KXti-ecDM 

bbb) 1- (2-fxy-2' ->f^-2-^yxf;K -3 [ (3-7x-yH t° 

SIS ; 

ccc) 1- (2-fxy-2' — Ot^) -3 [ (3-7xX^) 

ddd) 3- [ (3-7xx;H tf5V-^-5->f;l') ] ^y'jyXii^^BSWC 
=fc , If 2 9 fciB80>#ffi. 

* ( 1 ) 
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r.! immtti>L<i±ft&mM (c,-c 12 ) t>v*jv., (c 2 -c, 2 ) r>v5--)V 

, (C 3 -C 7 ) S^nT/l-^f/K (c 5 -C 7 ) y?nr/l^^--/K ty^nm;V 

. /vr nr5/WfM»(s«rft, iiT Hit L< \±*ti£. vftvsfnlftt, 

ItllSii^nyy, bKa^fiy. -her, y77 s ^y&tf^^AJ: 0 

ifcSSSl **v^igaBRfcL<li#S»R (c, -c 8 ) T/l^f/K (c 3 - 

c 7 ) y?om/K m/l^y^nm;!/, Mi/Anr/K/k ^Any?n7 
;k^;K 7'J-/P, T^/Mr/k. TA-WJ-A-, W;Kfn7y-/P, T^/l-^ 
^i^kT/k^/K ^Anr'J-/k 7/l/= ! f;Kfny?n7;l^/k \fny;ijn7 
/k3f/K ^An\fny^ U n7H;K ^n7'J-;K Vn77/^/K T>V^r 
^W\n\fn7'J~;K T>7K T^r?^ ^T/I^/K f^r/W^aV 

Ri o "CW3*iTV**£i:a*TS, ^LT^^JcO-l^fciLT- (CO) o-, - 

(CO) NH — , -NH-, -NR 8 -, -O-, -S-, - (SO) -„ - (S0 2 ) 
- (S0 2 ) NH-XI±-NH (CO) -X'$m%ixX^&ZttfX*% ; 

Yi±&-U (Cj -d 2 ) W;i^-zxii (c 2 -c a 2 ) m/WDK^t 
Stffi., ,r,*:T-z tiffin. ^KiSBR^&jHWfr. ; 

A&rfBfcHMrLTNH, NR 6 , R9f„ B^Xti^S^^jStmT^n^S^S:^ 
f£L ; 

R 2 . R 3 St>'R 4 SiMilLT**. Anyy, N0 2 . N = C (R 8 ) ( R 9 ) , — N 
R 8 R g s -OR 8 , ^;t/Aa7;l/^;k - (CO) NR 8 R 9 , - (CO) R 8 s - ( 
CO) OR 8 . -O (CO) R 8 „ -NH (CO) R 8 i. *)f&&Ml <?o£f#>d (bftv^li 
e»Rfct<«*SjB5K (C, -c, 2 ) T/Mf/K (C 2 -C 12 ) r/[^-/K (C 
3 -c 7 ) i/?nm/K (c 5 -c 7 ) y?n7;k7--;K t'y?n7/^;K 
?n7/^-/K ^ny^n7/l' ;1 r/k TU— /K 75/^;k \fo7y-/k ^-r 
a T 5 A^f ;U J: 0 j£ & If? 2 <Olfc{>> Sllf *U Z Z 2 com CO 1 {1 4> L < tt -fix =fc 0 # 
ivkvA-ii. ^iDRj o 'CIBH3*i , Cv^it3&^#B.-5ii*c 

ft. ; 

R 5 l±%LX'$>&i)K *6V^iS»RfcL<tt#tt«R (C, -C, 2 ) T;Mr/K (C 
2 -C a 2 ) T/t^-;K (C 3 -c 7 ) ^nr/l^f/k (C 5 -C 7 ) y^n7/l/^ 
-/K hy?n7/W;l^:J;DRi 0 TS^SnTV^,Ii:^-r'#|»CH 2 (CO 
) R 7< CH 2 (CO) NHR 8 , CH 2 (CO) N R 8 R g JkXfC H 2 (CO) OR v 

R 6 RVR 7 im± LXWMVtb L < ii^KIIW ( C x - C 8 ) T/l^/K ( C 3 - C 7 
) y^n7/W, 7;W^y;n7A^/K '<;l/An7/l/ ;, f;l, ^l/Any^n7;l/^f 
/K 7U-;k 77^;K 7M;i/7'J-;k 7;^;Kfn7y-;k 75;^^y 
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XWkZtiX^hz\b-&X'% ; 

R 8 RX/R g ti'$&±LZWM%ii) L<li#K«R (C, -C, 2 ) T)V*)V, T)V^^^ 

^nT/l^/K (C 2 -Cj 2 ) TVl^— (C 3 -C 7 ) y?n7H/k ^/t/AO 
yi?n7/W, ^u^f-ux^nT/P^r/K yr^fny? nW;K ^/W\\=t^. 
-rni^nT/l^f/K (C 5 -C 7 ) y;nr;t/^-;k ty^n7M/K hy^nT 
/k^rx ;K 'vroi^nTyl-^r/K TU— ;K TyiV^iV, ^fo7 l J-^k ^^nT^ 

coS^afi^tiiDRi o T-«gS£*r0^ifc#-e# ; 

Ri o W^yy, bFn^fy, -ho, y7/, 7S/, ^An7/W ( 

C x -C 6 ) Xte^i'A^gl&'fx ; 

XJiVN^-f hM »BH:fr^ *&±£fRSH^>\ x/^ySH*^ y^MJ^y 
, ?xyBH^->\ b^-W^->\ vWyBH?T>\ ^lx-M?^ ^IH^f 

PF 6 - J: 0)£&3¥^Mfx, 

t> im^lz J: 0 - Jtt^r o T . =t 0 Hit L< H-f-fi =fc 0 ^ i ^M&§-££llr1r t T 

nS^SMLTUl) i f: &5fcL<{3 6i>L<i±7 HatfcJBfc*-* £ t a*Cfc 5 
] 

[If 3*9134] 

!MIM#AGEcDtt«f= J: 0 5l#jBi3^*«^RffiWaV*ft-rea^^«i{iaV 
/Xlifffi^^ttfflt*^ If*ifi3 3t;IE«ofl!ffl„ 

=mfe&\ ^x^mz$> h , m&s 3 3 tiEtt^ffl . 

[If 3*3136] 

l«H»fc*J V >T WfflT'fc £ s If *ifl 3 3 tctE«cDffiffl . 
[11*1137] 

i»'j^'AGE^tta^j:D6[^tBi§ti-g.r^ > y^^v-^. mm, mmmtiz&if 
hmmtcmmmwR^mmmm^^mmRt/yx^m^^x^mT^ s . if*H3 

[If 3*3138] 
[If 3*1139] 

*f Lac** utage o^^sstf h t^z^w£mmwmz^hKh mc&mfi 

a) 1- (2-fxy-2' -^f/l/-2-^yxf;l-) - 3- [ (3-7i-/Mf;P 

b) 1- (2-fxy-2' --f;U-2-3j-^yxf-/k) - 3- [ (3-7i-/WW 
c ) 1 - (2-fxy-2' -f;P-2-^yxf;k - 3- [3 - { 1 - (2— f-X 
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y-2' -4)V) ^-i->A-4-^-7j-} *^-)V-\?7V~-)V- 5 

—f;H tiJy^AyYnS F Xti OSH^ W Cffg $ ft# & & ; 

d) 1 - (2-^X^-2' -^f;t/-2-^yxf;l/) - 3-[3-{l-(3, 5- 
^•f-^bT^V— /I'- 1 — Y/IO -X^/M \£>9V—iV-B-4iV] bU^^AyuSF 

e) 1- (2-fxy-2' ->f^-2-t^yxf;l.) -3- [ {3-7s-/Mf^ 
} -1- {2-t'Uy/H -K5V-/l'-5->f/H -bfU y->)A7'nS FXfi-fCOM 
SgPWfcitSSih.**** ; 

f ) 1- (2-fxy-2' -^f/t/-2-^yxf^) -3- [3 { (3, 
;Ptf5V— )V- 1 — OP) yf-/U- 1 -b°U^> tf^y— /P- 5 —OH tyy-^A 
/aS FX{4^M^W^f^§ix#&i§ ; 

g) 1- [2 - (y?n7nt/l/7S7) -2-^VXf/H 3 - [3 - { (3, 5 
-S^tf-ZH^V— A— 1 — ^f-ZP} -b°5yWP-5--Y;H -t'yy-7A7 

h) 1- {2 - (4-— -2-^Vxf/H - 3- [3 { (3, 
7'nS FX«^0§^^WfcfF^£ftf#&t& ; 

i ) 1 - ( 2 - y ^ n7n h°/l/T 5 7 - 2 -^=Jr V Xf ) -3- [ (3-7x-/Mf 

j) 3, 5-b"X- [ 1- ( 2-fxy-2' -f;l/-2-^yxf;H -tijy-^ 

A - 3 — f ;H - 1 5 V-A- yVo S KXiif <7)H^fW fcfFSE § W# £ & ; 

k) 1 - ( 2-fxy-2 ' 2 -^yif;L-) - 3- [ ( 1 - 7i-i-3- 

1 ) 1 - ( 2 - ( 5' ->f/l/-2-fx^;H -2-^yxf^) - 3 - [ (3-7 

m) 1- (2-fxy-2' -f^-2-^yxf/k) 3- [l-7x-/K 3- { 

(3, s-s^rf^yn^y— /t— 1 -AjV) *1~)V) } tr^y— iv-5-4 ;H -fjy 

n) 1- (2-7xX^-2-«yxf;l/) -3- [ (3-7x-Wf;H t^V— 
/W- 5 — f/H -t>J y-7AynS KXii^£Ol^^6^Hlt^§fL#l.iS ; 
o) 1- (2-yJ'n7ne;k7Sy-2-^yxfyk) 3 - [ ( 1 - 7x- >V- 3 
-7x_;Wf;l/) /I'- 5-4 fr] -ty^-W^n'J KX*i**>lBESWfc: 

ft§£:fl»Si£ ; 

P) 1- (2- (4-^y^-l-b°^U^*-;t') 3- [ (3 

-T^y^v-y^/P) t^V— /U-5-- OH -t'Jy-7A7nS FXii^eoW^W 

q) 1- (2-7xX^-2-^yxf^) -3- [ (3- (3, 5-'JA^-}V\f"yV 

~)V-\-4iV) x+iV) e5/-;i/-5-f;H -e'jy_7A^ny FXJi^osyg 

r ) 1 - ( 2 - ( 5 -^01— 2 -fX^) - 2 -^yxf/1/) - 3 - [ ( 3 , - ( 
3, 5-^y^/Ptr^y-yp- l-OH yf-;H t^yWP- 5— OH tf'J^'x^A 
ynU FXte^Ol^^tfF^Sftff&iS ; 

s) 1 - (2-7x-;H2-^VXf;H -3- [ ( l-7x-^-3-7x-/W 

t ) 1 - ( 2 - ( 5 -^ifil/- 2 -^X"/H - 2 -^yxf^) - 3 - [ (3 ( 2 - 
ix^n^iy;px^) b7y-;P-5-^;H t" y y-7 A ^ a y t^Xlif 
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u) 1- ( 2-y^o7oWSy-2-«yxf;P) -3- [ (3 - (2-:/?n 
§nflSi ; 

v) 1- (2-7i-;P~2-^Vxf;l/) - 3- [ (3 - ( 2 -S^nA^j^x-f- 

w) 1 - ( 2-j/?n7nf/k7Sy-2-^yxf^) - 3- [ ( 
/W-3-:7x-/kXf-;H t5V— ^- 5 — f ;H try ^-W^n'J KXJ±-f-OlSI^ 

x) 1- (2-fxy-2' -^f/t/-2-^yxf^) -3- [ (3-7xy^f 

y) 1 - [2 - ( l-rf?yf/l/TSy) -2-^yxfyH -3- [ (3-7xX 

•g>±& ; 

z) 1- (2-7i-;H2-^yxf/H - 3- [ {3- (3, s-s^xf-zn^y 
^jp-i-^tfV) ji-f-fV) ) i-7i-^-t'5y-;H5->f;H tys^w^ns 

aa) 1- (2 - (4-xfn-2-fXX/H -2-«Vxf;l/) - 3- [ ( 1-^ 
^o^i-yP-3- (3, S-yVf^y-^-l-f^) -^f-zP) t^y-^- 
5 —OH try y^^A7"u S FX(S^O!glSI^Wtl¥§$ix#SJg ; 
bb) 1- (2 - (4--hn-2-fx_;H -2-^yxf^) -3 [ (3 - (2 
-y^nMy/l-xf;l/) t5y-;P-5--f;H try y'-^7nS T*;Xtt*-«3«HS^ 

cc) 1- (2-fxy-2' -f/k-2-«yxf;t.) - 3- [ ( l-7i-/H3 
¥tm2ti%&i& ■ 

dd) 1- (2 - (4--Fn-2-fxn/H -2-^yxf/l/) - 3- [ (1-7 
i —lV- 3-7 x. —IV* -f-)V ) \Z7V'—jV-5-4jV1 tVyx>?A7a5 KXli-f-OM 

ee) 1- (2-y7nTnW7$7-2-^yxf/H -3- [ (3-7i/^y 
f f ) 1 - ( 2 - y ^ n7n t/l/T S 7 - 2 ^ yxf /H - 3 - [ ( 1 -i^u-"^ 

^-3- (3, s-y^f-^t^y"— /i-- 1 — f/H ^^-/p) tr^y— ;v-5— (;vi 

gg) 1- (2- (5-?nn-2-fx-/H -2-^yxf/i/) -3- [ (3-7 
ZtiMhU ; 

hh) 1- (2-7iX;l/-2-^yxf^) -3- [ ( l-7i —)V~ 3-7i7Jf 
&ig ; 

i i ) 1- (2-fxy-2 ' -^f/k-2-^yxf/H - 3- [ ( 1-y^n^y 
;P-3- (3, S-VM-lV^V'—lV-X-AlV-M-iV) tf^V— /P- 5 t° 

j j ) 1- ( 2-y^n7nt;l.rS7-2-^yxf;K -3 - [ ( 1 -7x-^- 
3-7i7Jfyyf/l/) f7y-^-5— f;H t 'J y-^Ay'n S Rldf W 

kk) 1- (2-fxy-2' ->f^-2-^yif^) - 3- [ ( l-7x-^-3 
- (2-^i?a^^;Wxf-;P) t°^V-;P- 5 --f ;H f iJy-7A7nSFXIif« 

11)1- (2-fxy-2' -4;l-2-«yxf/H - 3- [ ( l-i/pn^is 
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^-3-7a/^y^f^) \Z=?V—)V- 5 ~A)V} by y-->A?ny FX<x^<50i^ 
mm) 3- [ (3-7i-/Wf/l^) tf^V— A— 5 — f tUl f U S^^SKSXtS^fS 
nn) 3- [ (3-7i/Jfy^if;l/) b 5 V— /P- 5 - >f )V~\ b U i>>i£BH&X{i^-<7) 

oo) 3- [ (3, 5-^^b°7V"-;P- l --f/l^-^f-^) t5V— ;l^-5— 

pp) 3- [3 - -b°5V"-;t—5--f;P] bU>>>X 

qq) 1- (2-t7f^-2-^VXf;H -3 [ (3-7i7^f/W b°5V 

-/I— tiJy^->A7nS KXi±^§y^6tyIfW£M#&;£ ; 

rr) 1- (7i-;Mf;l/) -3 [ (3-7i-/Wf/H b^/Wl— 5 ->f ;H b 

>J y-^A^n'J KXte^*t^6<Jl;:|tW£*tf#&*§ ; 

ss) 1- (2-fxy-2' --f;H2-*#yxf;>) - 3 [ (3 

tt) 1- (2-7xX;l/-2^VXf^) - 3 [3 

b^y-zl— 5->f;H bU y-7A?nU K^i^tf^KBWteffSS^Lftftfi ; 
uu) 1- (2 - (5->f/l/-2-fx-;H -2-^yxf;l/) - 3- [3 (2- 
7xx;Hf;H 5 ->f ;H bU -7A?c? >J FX(±^<0«^«tff^ 

$*if§££ ; 

vv) 1- (2 - ( 5->^2-f-x~;P) -2-^yxf/l/) - 3- [3 - (3- 
7i7=Jfy7ntVP) K^f—frS-JiV] b U y-7A? n U KXti^OlBKSWfc: 

ww) 1- MYTobA-) -3 [ (3-7£-;Mf/W t^V— 5 ->f b'J 

xx ) 1- (2 - ( 5-^-f-/V-2-^x^;P) -2-^yxf;H - 3- [ (3-f- 
^7x-/Wf/H b5V-^-5--f;P] tijyx^n'j HXJi-t^tBB^WtfF 

yy) 1- (2— ^x>--2' ->f;l/-2-^yxf/P) -3 [ (3 - (N-*^— 

>f yb'-;i/-3— f/Mf;y) b^y'-zP- by y-w^ny VXl±^coM 

zz) 1- ( 2— ry^-ju- 2-^V-X^) -3 [ {3-Xj-)V) t7V*-^- 5 

—f ;H b 'J yx-?A7*n 5 FXSi^Ol^^W£f^£ti#-S>:5g ; 

aaa) l-(2-(l, 4 ^y^df-tf y- 6 ->f /P-T S J - 2 -^yx^SOO 

-3 [ (3-y^—f^^-jV) t"7/-^-5->fW ty*;-wnij h'Xfi-f-col! 

bbb) 1- ( 2 -fiy- 2 ' ->f/t/-2-^yxf^) -3 [ (3-7x- ;P) b 
5V-^-5->f/H -5 7'nt-t"yyX7A7n'J HXtt-€-<^R»¥WtefF»S^ft 

ccc) 1- (2-fiy-2' -> f;t^) -2-^yxf;l/) -3 [ (3-7x-/H 

ddd) 3- [ (3-7i^) b9V'-;y-5-^;P) ] dfy U^Xlif ^HfWC 

[If ^40] 

iia^iTsais^T^s^ ( i ) wt&mco^m.*wm¥-mz&m%K%&im. # 

«?S'JXJiMfl?M^T-«-C. X«KIIS^^^^a6cofficr)^Mfcffl^^-li:T^-rS 
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[fl5f<II42] 
[ 11*1143] 

mm. r-rn-AttiftiRa^bE. wniteum, &mmm. %&mmm, mim* b 

[ff*l!44] 

a) 1- (2-fxy- 2 ' -4/l/-2-^yxf;l-) - 3- [ (3-7x-/Mf^ 
) tf5V-;I^-5->f;P] h-'Jy-^A^n* KXtt*<9«aE^fci*S3;h.»** ; 

b) 1 - (2-f-X>'-2' -^/P-2-^Vxf;H -3- [ (3-7x-/Wf;k 

c ) 1 - ( 2-^-x>-- 2 ' -4 >V-2- Vlf/P ) - 3- [3 - { 1 - ( 2-f-x 
y-2' ->MO -2-^yx^;P-b°y^x^A-4-^> ^^-tr^V"-^- 5 
— h-'jy^yVo* h*Xte^oS»Wtft§£:ft»£t£ ; 

d) 1 - ( 2-fxy-2' -^^-2-^yxf;l/) - 3-[3-{l-(3, 5- 
^^t^V— /P- 1 -4 IV) *&)V\ t9V— /W-5— OH t'iJy-Wn5 H 

e) l- (2-fxy-2' -4;P-2-^yxf/p) - 3- [ (3-7i-;Mf^ 
} -1- A—5->f /H - t°U yX^A^n S KXfi^coS 

f ) 1 - (2-fXV-2' -f^-2-^yxf/k) -3- [3 { ( 3 , 5-yyf 
/^V-^-lM/H ^f/Hl-fJi/JH hr^V— A'- 5— -T/H t'JyX^A 
KX(x^«^fW:rF^§;M#-g>i& ; 

g) 1- [2 - (y^n7nt^r$/) 3 - [3 - { (3, 5 

h) 1- {2 - (4-xbn-2-fxx/H -2->f^-yxf-;H -3- [3 { (3, 
5-^7f;n;5y- ->f/U) x^-/M -t'5y*-/l/-5-^f;H -t'Jyx^ 
7nS FXSi^l^^WtfFW^f-iff&fS ; 

i ) 1 - ( 2-yi?nTnt^rsy-2-«yxf^) - 3- [ (3-7iX/Mf 

/P) CyV-;!/- 5-OH K'Jyx^^oiJ h'Xtt-?-^S^WtfFS§tt#-S»JS ; 

j) 3, 5-fx- [l - (2-fxy-2' -^;>-2-^yxf;H 

A- 3 -OH -t^y-A^'ynS HXJi^wWWfcfffSStLft** ; 

k ) 1 - (2-fxy-2' -4/P-2-^yxf;P) 3 [ (1 -7i-/l-3- 

7iX/Mf^) h^y-yl— 5--OH -h''Jyxr>A^n'J FXIJ^Wli^rif 

SSWf^tS ; 

1 ) 1 - ( 2 - ( 5' -^f;k-2-fXX;H -2-^yxf;H - 3 - [ (3-7 
x=jvx<?ru) t7y-;t.-5->f;H tyy'x^n'j HXJi-t^WPPWKff^S 

m) 1- (2-fxy-2' -f;l-2-^yxf;l-) 3- [l-7i-)K 3- { 

(3, s-s^tf-rt'U^y— /i^— i — f /t- > x+Ar) ) tr^y-;p~5 — f;n -tyy 

n) 1- (2-7iX;k-2-^yxf^) - 3- [ (3-7i-/Wf/W t^V- 
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)V- 5 - 4 )V 1 -h'Uy-WnSFXl« ^SIPfW tfFS § *if§ 4 *§ ; 

o) 1- (2-y^nrnt/t/7iy-2-^Vxf;P) 3 - [ ( 1 - 7 3 

-7i^;Mf;P) tr^V— /y— 5->T/H -try y-w;ng KJwa-t^KBWt: 

p) 1 - ( 2- 1 -t^'Jy-;!/) -2-^VXf/l/) 3- [(3 

-7xy^ryyf^) b°vV-/I^-5--f;k] -^Jy^/nS KXiA^tSi^W 

q) 1- (2-7xX;H2-^yxf;H - 3- [ (3 - (3, 5 -y^f-zUb^V 

b^V-zy— 5--^] -try y-^A^ny FXli^colI 

r ) 1 - ( 2 - ( 5 -^f-yy- 2 -^XXztO - 2 -^VXf/k) - 3 - [ ( 3 , - ( 
3, 5-^f^t5V- ;y-l->f;P) t5V— 5 — f/y] f'Jy^A 

s ) 1 - (2-7i-;H2-^yxf/H -3 - [ (1 -7a-;H3-7x-;M 
*7l0 b^y"-;y-5-^;y] ey^wny h'XJi^ig^W£i¥§£ix#&*g 

t ) 1 - ( 2 - ( 5 -.Xfvt— 2 -^XX/H - 2 -^VXf^) - 3 - [ (3 ( 2 - 
i^n^y-zyxf-zt-) b^y'Wy-5 — f;H t ij y*x>>A ^ n U h'Xiif «f « 

u) 1- (2-y?a7nt;l/7S7-2-^yxf;H - 3- [ (3- (2->-7n 
>vaf>-/l/xf-;lO 5-4 b U y'_W?n U FXJi^colg^ety-fNg 

$nfii,s ; 

v) 1- (2-7xX;H2-^yxf;H - 3- [ (3 - (2-y^o^y;Pxf 
;y) t°57-/y-5-^/H by yx>)A^n'J HXlif ; 
w) 1 - (2-y?n7nh';l/75y-2-^yxf/k) - 3- [ ( 1 -y^n^y 
^-3-7x-lWW) b^V— /U- 5-4)1-1 tflF^x^A^uU KXti^cOfgl^ 

x) 1- (2-fxy-2' -f^-2-^yxf/k) -3- [ (3-7iy^f^f 
;y) 5-4 As] by yx>)A^n'J FXJi-ttf^eKWtffSSfi^ftS ; 

y ) i - [ 2 - ( i -r^ywsy) -2-^yxf;n -3- [ (3-71- 

zk* •f- ;y ) b 5 V— ^ - 5 — f ;H t'Jyx^^ny FXK c7)M^^W ^ft^ £ tt% 
; 

z) 1- (2-7xX;l/-2-^yxf;H - 3- [ {3- (3, S-yyf/l/h^y" 
— )V-\-4)V) **h)V) } 1 -7iX;l/-e7y- )V-3-4)V] h°)Jy-^A7"nS 

aa) 1- (2 - (4--fn-2-fxn;H -2-^yxf;k) - 3- [ 
^n^fy-zl— 3 - ( 3 , 5 - Wf/Hf^V-i- 1-4)1) b^V'-zV- 
5 --f zH by y"7A7n 5 h'X{« wS2|g^W£it§$*t.#StS ; 
bb) 1- (2- (4--ho-2-fX_/H -3 [ (3- (2 

-^?n^v/i^x^;H b7V*-;P~ 5-4)1-1 by yx>)A7n* KXJi-feoS!^ 

c c ) 1 - (2-fxy-2' — f^-2-^yxf/l/) - 3 - [ ( l-7i-ik 3 

-^jiydf^^^;p) b^V-zy— 5->f/H tyy-7A;n'j FXlif wSi^i; 
l^§*l#£fS ; 

dd) 1- (2 - (4--hn-2-fx^;H -2-^yxf/l-) - 3- [ (1-7 
i^-3-7i-/MflH b^V"— Zy— 5--f ;H t°!JyX>7A7'cSKXtif«l 

ee) 1- ( 2-y;o7nWSy-2-^yxf/|/) -3- [ (3-?x.J*is 
X+iV) VyV-)V-5-4)Vl bj yxr>A/n ij FXIifOilfWCfm^WIS 
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f f ) 1 - (2-y?n7nt/l/r$y-2-^Vxf/H - 3 - [ ( 1 -i^tHVSf 
;y^-3- (3, 5-i^f-/kb5V— )V- 1 -W/k) ^-f-/P) t^V— 
by ^W?n'J FX«^g»W^ft§£ft#-l>iM ; 

gg) 1- (2- (5-?nn-2-fx^;H -2-^Vxf^) -3- [ (3-7 
i/*^f;W t^V-yP-s-' f/H by y-fAynS K^i^tfaM^WtcfNtt 
$*if§&ifi ; 

hh) 1- (2-7i-;l/-2-^VXf;H -3- [ ( l-7x-;l-3-7x/^ 
v-^f-zU) b^V-A— 5 - A ;H b y V h'XJi^lPS^W^ft^m* 

& Jim ; 

i i ) 1- (2-fxy-2' -^V-2-^VXf^) - 3- [ ( 1 -S^n^^f 
;P-3- (3, 5- i JXj->W=7^f—iV-l-4 )V-X^fV) K5V-/1'- 5—4)V~\ b 
ij j;-w^ny FXti^S^B^ff^StlftS^ ; 

j j ) 1 - ( 2-^n7nt^7Sy-2-^yxf^) -3 - [ ( 1 -7x-;l^- 
3-7x/^f^f;H WV-A-SHA-] t ij y^^A7n S KXlif c^l^W 

kk) 1- (2-fxy-2' -^fA-2-^VXf;l/) - 3- [ ( 1 -7x-/l/- 3 
- (2-y?nMy^xf^) b9V"-/P- 5 - >f/l^] f Uy-7A7nSFX(«« 

11)1- (2-fxy-2' -f;l/-2-^yxf;P) - 3- [ ( 1 -^o'vaf v- 

^-3-7x7^f^f;n b°7y'-;t^-5--f;n wj-iyi^-tuy vx&^comm 

mm) 3- [ (3-7x-;WfA) b^/Wt— 5 -> f /H b >J yyllSXti^^l 
nn) 3- [ (3-7x^Wf;H b^V— 5 — -f /H by S^JgK&Xte^ 
oo) 3 - [ (3, 5-v^f-/Ub5V— 1 --f/U-^f-yP) b^V— )V- 5-4 )V 

] by is>xizz<vmm¥mzgfmzti'&hi&-, 

PP) 3- [3 - (2-y?nMy/l^-xf;l,) -t^V-A'- 5 ~AlV^ b°y>>'>X 

qq) 1- (2-t7f/k-2-^yxf;H -3 [ (3-7x7^y^f;l/) b^V 
-Ar-B-JiV] by y'x^A7nS h*X(i^S£^«^f^£:fx#&iI : 
rr) 1- (7x-/Wf;K -3 [ (3-7x~;Wf/H f7/-/l/- 5->f;H b 
ij y-W^n'J KXti^l^Wfclfl^tlftSJg ; 

ss) l- (2-fxy-2' -^i/-2-«yxf/H - 3 [ (3 (-1— i-y^~)V 
) b9V-^-5— OH ey^A^n'j h*X«^<Digg^W£f^£ftf#-g.*& ; 
tt) 1- (2-7x-A-2^yxfA) -3 [3 (fx^P~2->f;t'-^f;l') 
t5V-/P- 5 -- f ;H b>J ly-^A^n <J KX(i^«§Si^Wtf^$ix#&*S ; 
uu) 1- (2 - ( 5-,Xf-/k- ;U) -2-^yxf/l-) - 3- [3 (2- 

7x-Axf/W b^V-^-5— T/H by y'x^A?n'J FXJi-f-^M^WtfF^ 

vv) 1- (2 - (5-^f/l/2-fX-;t/) -2-^yxf^) - 3- [3 - (3- 
7xy^y7nhVH b^V— fV- 5 by ^"^.A^o y KXti-e^iaiE^Wt 

ww) 1- (-fyynt'/l-) -3 [ (3-7xX;Mf/H \^yV-)V- 5 -- f^] by 
y'x-7A7nS KXii-ewK^WCcrF^§n#-g»lS : 

xx ) l - (2 - ( 5-^^;P-2-^x^;P) -2-^yxfA) - 3- [ ( 3-f- 
^7i-;Mf/l) b5/-/k-5->f/H eU^-^A^nU HX(±-€-«0«Se«ti ! lF 

yy) 1- (2-fiy-2' -^f^-2-^yxf/M -3 [ (3 - ( N-.X -?-/!— 
-fyF-A-3-fAyf;l/) tT5V— rt'-S— -f/V] t'Jyx-7A?ny VXte<t<om 
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zz) 1- (2— -3 [ (3-J*f7L-) b^V'WP- 5 
-4/H fyy^/os FX{i^^!S^¥W^S ; §§n#-l»Jg; 
aaa) l-(2-(l, 4 ^V^^^- 6 -4 /P-T 5 7 - 2 -*^fVXf^) 
-3 [ (3-7x^Mf/P) t"7/-yl'-5-^;H try y^^A/niJ KXf±-?-<50SS 

bbb) 1- (2-fxy-2' --f;t—2-^yxf-;l^) -3 [ (3-7x-/H t° 
5/-^- 5-4 ;H -5/nt-e'j y-W/n'j h'XJi^<»g^Wt;:f^§ft# 

ccc) 1- (2-fiy-2' -4/10 -2-^-JrVXf-^) -3 [ (3-7i-^) 

ddd) 3- [ (3-7x-/H tr^y-zP— 5-4/10 ] *svyxi±^<7)wm^mz 

[ffsf<Il45] 

Krt:-^** 1 : 

a) l - (2-fxy-2' ->f;l/-2-^yxf;i,) -3- [ (3-7x-/Wf;k 
) t?5 5 -4 JV1 tT U y-7A^n 5 h'XJi^-fJOi^^WtfF^^nfl^^ ; 

b) 1- (2-^-x>--2' -^f;t/-2-^yxf;l/) - 3- [ (3-7x-/Mf* 

c ) 1 - (2-fxy-2' -4/U- 2 -^yxf;l.) - 3- [3 - { 1 - ( 2-f-x 

y-2' -4 /to - 2 - ^ yxf u yx>7A - 4 - f ^ ) -Xf-^-tr^V— )V- 5 
-4/H t'Jy'x^yVnS \ t mi*09&&Vl£.fmZti&&m ; 

d) 1 - (2-fxy-2' -^f;l/-2-^yxf^) -3-[3-{l-(3, 5- 
y^f;I/t7y'-/Hl-^f/l/) ;*f-/tO tf^V— )V-5-4lV~\ t'Jy-7A7n5F 

e) 1- (2-fxy-2' -4;t^-2-^yxf-/U) - 3- [ {3-T7x — /l^rf^/P 

} - 1 - { 2 - 1 y >vw - t°^y"-/p- 5 -4 /to -try yx^yn s Hxa^ws 

f ) 1 - ( 2-f-x>--2' -f;l/-2-^yxf;P) - 3- [3 { ( 3 , 
iW^Y—JV-l—i^^i-fV-l-WitjV) tr^V-^- 5— OH f'JyX->A 

g) 1- [2 - (y/n/nt/l/TS/) -2-^yxf;l.] 3 - [3 - { (3, 5 

-i^f-zt-tr^y— /t-- 1 -4/tO j*f-/io -tr^V— /P-5-4/H -tyyX7A7 

h) 1- {2- (4--bn-2-fx-;l.) -2-^yxf;H -3- [3 i (3, 

5-^f-/utr5V— /t— i -4/io x^/M -tr^vwp- 5 -4/H -e'jy-w 

i ) 1 - (2-^i?nrrrtr/t-TS4-2-^yx^;P) -3- [ (3-7xX;Mf 
/H K5V-/W-5-4/U] ty^A/n'J FXIi-t<?DW*WfcB1 : SSft.»** ; 
j) 3, 5 -fx- [ 1 - ( 2-fxy-2 ' -4 )V-2-** VXf/H -t'Jy-i) 
A— 3 — 4/H - K 5 V-/P S^/n S FXiif eolSJ^W fcfFSt § ftf# & Jg ; 
k) 1 - (2-fxy-2' -4/U-2-^yxf-;U) - 3- [ ( l-7xX/P-3- 
7x-/Wf/H t°^y-/w-5-4/t0 -t'J^A/niJ HXJi-f-^IBB^Wtff 

1 ) 1 - ( 2 - ( 5' -^<^/P-2-^x-;P) -2-^yxf;l/) - 3 - [ (3-7 

m) 1- (2-fxy- 2 ' -4/U- 2 -^yxf/l/) 3- [l-7xX/l/, 3- { 
(3, S-j^Xf-zH^V— /t— 1-4/10 .*f-A0 ) tf^V— /k- 5 -4/H -try 2/ 
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n) 1- ( 2-7i-;l/-2-^VXf/l.) -3- [ ( 3-7i-/Wf;K t°5V"— 
iV-5-J)V~\ -by i;-^roS KXI«wWS¥WKftS5tL»4* ; 
o) 1 - ( 2-y^n7nt/krS7-2-^yxf;k) 3-[(l-7x^-3 
-7i-;Wf;P) e5/-;>-5->f/H — tru s/^a^o y KJMi^t^BBB^Wfc: 

p) 1- (2 - ( 1 -t^U^-;!^) -2-^Vxf/k) 3 - [ (3 

-7iy^y^f/k) b^y— ;u-5->f;H -b ys^x w/n* FXfct^oli^W 

q) 1- (2-7xX^-2-^VXf;l/) - 3- [ (3 - (3, 5 -i^^/Hf 57" 
— ;P-l->f/l^) y-?-;l<-) t'7V- A— 5->OH -by yx^A^a'J KXti-S-oSSI 

r ) 1 - ( 2 - { 5 -X-f-jV- 2 -fl=^) - 2 -3f#yx-f-^) - 3 - [ ( 3 , - ( 
3, 5 -^f-^f^y— A— 1 -4)V) b^y— A- 5— f A] tiJyX^A 

s) 1 - (2-7i-;l/-2-^VXf;H -3- [ ( 1-7iX^-3-7iX;W 

t ) 1 - ( 2 - ( 5 2 -fxx/V) - 2 -^yxf/1.) - 3 - [ (3 ( 2 - 

^?u^^;Kr.^A) ^7-/^1-5-^^] h-y^^i^ny FXiZ%<DWM¥W) 

u) l- (2-y^a7nWSy-2-^yxf;i/) -3- [ (3- (2-v-^n 
Zti&&&. ; 

v) 1- (2-7x-;H2-^VXf/H - 3- [ (3- t 2-y^nMi/^xf 
IV) b^y-A-5->f;H tU^-^A^nUHXJi^^HS^titSS^**; 
w) 1 - ( 2 - ^ o7o b/VT 5 7-2-t^y xf-/P ) - 3- [ ( 1- is is 
;k-3-7x-/Mf;H b^y-A-5-^A] by ^A?nU KXtt*05*HS5t 

x) 1- 2 ' -f/L-2-^yxf/P) -3- [ (3-7x/^fy>f 

y) 1 - [2 - ( l-myf^rsy) -3- [ (3-7x- 

SiJi ; 

z) 1- (2-7x^-2-^yxf/H -3- [ {3- (3, 5-^f;kt5V 
-A- 1 — MO y^A) } 1 -7xx/i,-h'5y-^- 5--TA-] tyy^A^nS 

aa) 1- (2- (4-xhu-2-^XXA) -2-^yxf;l/) -3- [ ( 
7u^is)V-3 - (3, 5-^y^b'^y— }V-1-4}1) -*&!V) b^V-A- 
5 — OH by yx^A7n 5 h'Xte^Oig&I^W£itg$*i#S^ ; 
bb) 1- (2- (4--bn-2-fx_;H -2-^yxf;k) -3 [ (3- (2 
-^u'v^/Uxf-A) tf^y— A- 5->M] b°y yx>)A7'nS h'XJi-f-coSg^ 

cc) 1- (2-fxy-2' -f^-2-^yxf/P) - 3- [ ( l-7xX;P-3 
-7xS*?i/X+>U) t5V— ;u-5 — M] by yx^^n'j KXti-t^KBWC: 

dd) 1- (2 - (4--hn-2-fxx;H -2-^yxf;l/) - 3- [ (1-7 
£ ^-3-7x-/Wf;H b^y'-A-S-OH tyyx->A7*a5FXttf«l 

ee) 1- (2-y7nrnWr5y-2-^yxf;H -3- [ (3-7i7Jf>- 
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f f ) 1 - (2-is? n7n b/UT 5 y - 2 - yxfyt/ ) -3 - [ ( 1 -S^u-^ 
^-3- (3, S-i^^b^VWl-— 1 -4)V) \Z<yV—)\>-5 — f/H 

gg) 1- (2 - (5-?nn-2-fx-/H -2-^yxf;|/) - 3- [ (3-7 
i7^y^f/H t5V-;W-5->f/H t'Jy-WnS FXfi:^co«¥Wfcl^ 
JWISS ; 

hh) 1- (2-7xX^-2-^VXf/l/) -3 - [ (l-7x-^-3-7x7^ 
i^^/U) b^y-7P-5--f/H by i>x*7Ay*ny 
; 

i i ) 1- (2-fxy-2' --f^-2-^-dfVx^) - 3- [ ( 

/P—3- (3, 5-^^t 0 5y"-;P-i--<^-^^/P) t'7 v /-/H5-^P] b 

y y-W^n'J KX{i^<7)M^Wtf^§ixt#-l>^ ; 

j j ) 1- ( 2-^^n7°nb°;l^TSy-2-^yx^) -3 - [ ( 1 -7x-/H 
3-y i;^fWf;H b57*-/U-5— -f ;H b°U^-r>A7"n« KXii^oW^ift 
CffJgE3*L&£Jg ; 

kk) 1- (2-f-X>--2' --f;l/-2-^-dfVX^P) - 3- [ ( l-7:nXVy-3 
- ( 2 -i^u^^RC^/P) b7V"-/V-5--f/H f^yX^/nSFXl^f) 

11)1- ( 2-fxy-2 ' -^f;l.-2-^yxf;l/) - 3- [ ( l-S^EKs.^ 
;i/-3-7i7^yyf;i/) b°9y"-;p-5--<;H try yx^A?ay FXix-^MSI 

mm) 3- [ (3-7iX;Wf/l) b^VWU- 5 — f /H b° >J ^>tSIS±£Xfi-ecQSS 

nn) 3- [ ( 3 - 7xydry^f;H b^V— /l— 5 b>J yVig^l^XSi;^^ 
Mm^W^ft^£:M#.g.iS ; 

oo) 3 - [ (3, 5-^^b9y-;P— 1 -4)V-M-)V) \Z~>V-)V-5-4 )V 

] bu vy^±^ammm^-mm-^hMhu ■, 

PP) 3- [3 - ( 2-iy^U^iy)V-X.^)V) -t^V— 5 ->f /H by^>-X 

qq) 1- (2-t7f;t/-2-^yxf;H -3 [ (3-7xy^y^f/P) b5V* 

5-4 tV] tyyx^ynS FXli^iPg^Wt:fW£fif§&& ; 
rr) 1- (7xX;Mf;l.) -3 [ (3-7xX/^f^) t^V— 5 ~4 b 

y ^-T7A^ny vxiz^<Dmm¥mztmztLft&t& ; 

ss) 1- (2-fxy-2' -f;l/-2-^yxf;k) - 3 [ (3 {-l—)r7+)V 
) tf5V-^-5— <;H t'Jy'xw^n'J b'XU:^<7)S^^W£i^£ftf#&i£; 
tt) 1- (2-7xx;i/-2^yxf;H - 3 [3 (fxx;>- 2 ->f /P-^/P) 
t'7y-;k- 5-4 fr] by y'x^^ny KXIi**)iSEWteiftg3*i»*« ; 
uu) 1- (2 - (5-^f;P-2-fxx;H -2-^yxf;l/) - 3- [3 (2- 
7xX;l/XfiH h-7y-;l-5-^;H by ^'XtyAy-ny HXtX-tcOM^WtrFW 
; 

vv) 1- (2- (5-^f/l/2-fXX;P) -3- [3 - (3- 

7 sy^y7nh7H b^y-;k- 5-4 fU] b y y KJWi-e^WWfc: 

ww) 1- M VTUb/P) -3 [ (3-7iX;Wf;l/) b^V— A— 5 b'J 
xx ) 1- (2 - (5-yf/l--2-fxx;H -2-^yxf^) - 3- [ (3— f- 
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yy) 1- (2-fxy-2' -3 [ (3 - (N-y^-/V- 

zz) 1- -3 [ (3-.X^k) bf9V-^-5 

aaa) 1- (2 - (1, 4^Vy^ty-6-f^-7Sy-2-^VXf^) 
-3 [ (3-7i-/Wf/k) t5V— /P-5->f/H tU^-^A^nU KX(±-?-<50M 

bbb) 1- (2-fxy-2' -^f^-2-^VXf/H -3 [ (3-7x-;P) b° 

; 

ccc ) 1- (2-^-X>--2' -4)V) -2-^yxf/t/) -3 [ (3-7x-/H 

ddd) 3- [ (3-^x-/k) tr^y-/!-- 5->f/i«) ] =*y v yXJi^MIMH- 
=t ORSc-s^^jitm^,. it*Ji4 1 , 4 2Xii4 3 iznm^ m, 

[ 11^46] 
iC ( I ) 




Ri iilttfftti> LKiiftfkmiK (C 1 -C, 2 ) T/l^f/K (C 2 -C, 2 ) Trt^-A- 

% (C 3 -C 7 ) y^nW/k (C 5 -C 7 ) y?nr/^-/k hy?nm^ 
. ty^oT/l'T-- /K \fay^oT/W, 7'J-/k ^rnT'J-^ 

;-C-SJ«*i:^ny>, bh'u^.. ^fo, y77, ^ySt/^^Aj: 0 

)£&S?i^p;^ S)-g,v^ttiI«tL<«^KiI« (Cj -c 8 ) r/i^r/K (c 3 - 
C 7 ) i^nT/t-^/K r/W/L-y^nr/W/k ^/u^oTA-^/K ^^ny^nr 
;k3vk, ry-;k r^/i^/K r;i/^^ru-^, r;^;Kfnr'j-;k. 75/1-3 
drv7k7/Wf/K ^A^oT 'J — /K 7;Wvfay?n7/l/^/l/, /v-f-o^^ijor 

^7'J-;k W\OA>fo7y-;k 7S-7K T)Vn^i^T)V^-)V^ ^T)V^)V3Jf 
D)£&IS2cop3&>£>3Ii£;?-U i iTi£fl2<D3l^«B^fifAl^i: 0 
Ri o ^LT^^iO-MiuiLT- (CO) O-. - 

(CO) NH-, -NH-. — NR 8 — , -O-, -S-, - (SO) -, - (S0 2 ) 
-, -(S0 2 ) NH-X«±-NH (CO) -TmffiZtlX^&ZttfTZ ; 
YJi&U (C, -Ci 2 ) T/K/V-ZXIJ (C 2 -C, 2 ) T)V5:)V£*)$LhMfyt> 

mitt. ££-czi±«ssn »*xj±a*3&>i9atf#L ; 
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R 2 . R 3 StXR 4 iiMiLTzk*. Anfy. N0 2 . N = C (R 8 ) (R 9 ) , -N 
r 8 r 9 N -or 8 . ^;^y^ur;^ d r;^. - (CO) NR 8 R 9 . - (CO) R 8 , - ( 
CO) OR 8 . -O (CO) R 8 . -NH (CO) R 8 ± <7)i¥#»£>. **V*tt 

iiE»Rfct<li#«arK (c, -c, 2 ) T/Mr/K (c 2 -c 12 ) r^-/K (c 
3 -C 7 ) y?nW/K (C 5 -C 7 ) y?n7/^-/K hy^nW/K 

n T 5 A^r ;U J: 0 j£ £ H 2 <?)gft>> aUfft » £ £ TtfJS 2 coffin 1 M i> L < it * ti «t 0 ^ 

v ^ y ^'-(±, ffft-r-g.*^-. «^tJ:0Ri o T-sjiistiT^s^^'-e^fio^-e 

ti; 

R 5 lt%LZ'fo&fi\ *ftv^ilfflBKt)L<li^S«R (c : -d 2 ) T/Mf/K (c 
3 -C 12 )m-;K (C 3 -C 7 )^nm/K (C 5 -C 7 )y^n7^7 
^/K h"y?n7;W;i^:J;0Ri 0 'CWBAZtiX^&z.b& r CZ&CH 2 (co 

) R 7 , CH 2 (CO) NHR 8 , CH 2 (CO) NR 8 R 9 M'CH 2 (CO) OR 7 

r 6 ai>'R 7 (iSfci L-ciSil^^ L < liftmitt ( c ! - c 8 ) r/^/K ( c 3 - c 7 
) i^nT/Mr/K 7;Wy^n7;l' d E-;l', ^/WNnT/l^K ^Any 2 'n7M 
ru— ;K 75;W, r/WT'J-^, 7/^Kfa7'J-;K 75;^Jfy 
lVT)V*)\>. ^;W\uTV~ /K 7M/Kfny;n7/W/K \fny;'Jn7M 
/K ^AnA.f ny? ^ 07/1/^^, \fn7y-^, ^rnT^/l^K T)V^iVT 
U — ;K ^;l-An^n7y-^, T>7K -^yV-f/K T^^r^T/l'^/K ^T)V 
*Ar3XfttTV—j\s*Vf&hmfrkWt£ti* ilTiS^wH^tiDR, 0 

R 8 WR 9 liSfcfcLTHfcUfct) L<{i^SIItt (c x -Cj 2 ) T/H>f/K rivals 
TU— TlV-^^TiV^-tV^ T >Va Crisis 7 uT)V*}V^ TlVa^i/TV—lV^ ^>V 
^OTVI^/K (C 2 -C t 2 ) T/l^— (c 3 -C 7 ) y?o7/W;K ^AP 
y?n7WK An^fny?n7M;K y7Afny? n7/^yK ^./l^n^x 
fny^nW;K (C 5 -C 7 ) i/fuTJl-?— /K h*^? nT/l^K h'y^nT 

J: 9 R t 0 ~vmSfetiX\*hZ. biPCS ; 
Ri o J±^n^>\ hFnJf-y, y77, 7S/, ^An7/^;l/ ( 

Ci -C 6 ) j^tt^A^&afcffh. ; 

xa^^-f hM^->-. mmj ?t>. mmmwMify. ^.^>m^rt>. is*.*?wM*y 

pf 6 - J:9j£*»*»S>58fcr*i, 

ffl L . 3£/Sfly£ # t i L < tiBSSN" SS*tL< liSSKFPJifca**- 5*&£. * ft 

^iitmioH^CJ: Do. NXIiSj^jBtirfifcifflfc L^i-WiiO^vwT 1 
offi^F- £ir*LT u& i £ 3&*"C* &5iL<{i6tL<li:7 Big£ffM^3 ' t ***CS £ 
] 

[fM8R47] 

a ) #&^fflt¥#, 

b ) ItS^V'ffiSSttJfllWttPt*. 

c ) mmst. 
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d ) wmm. 

e ) 

f ) kWM. 

g ) mmm. 

h) hi vm& 

i ) B? ®.&m&8lXf 
[ff5j<II48] 

a) 1- (2-fxy-2' --f;U-2-^yxf-;U) - 3- [ (3-7x-/Wf^ 

b) 1 - ( 2-fxy-2' -^^-2-^yxf/l/) - 3- [ (3-7i-/Wf;l/ 

) ^-r/-^- 5-4 o y-^Arn s KXtt-e««ae?ft5tii : «ts*i.»** ; 

c) 1- (2-fxy- 2 ' -4JU-2~tt yxf;l/ ) - 3- [3 - {1- (2-f-x 
y-2' ->f/P-) -2-3j-drVX^trU ^"x^A-4— f:*} ^f/l/-t5V- 5 

d) 1 - (2-fxy-2' -^/t.-2-^yxf/l/) - 3-[3-{l-(3, 5- 

y^f^e^y*-/!/- 1 — Y /P) yf;H tr^V— 5 — OH fUyx^yoSb' 

e) 1- (2-fxy-2' -4 )V-2-**V^}V) -3- [ { 3-7i-/Mf^ 
} - l- {2-eyy;H -t°7V-;l^-5 — f/H -f'jyx^^n? FXIi^l 

f ) 1 - (2-fxy-2' -^f;t/-2-^yxf;l/) - 3- [3 { ( 3 , 
/kt^V— /I/- 1 — UV) *^)V- 1 -f>J i^H b°9V— A— 5 ->f ;P] b'J ^-^A 

g) 1- [2 - (y^nTntVPTS/) -2-^-^ryx-f;H 3 - [3 - { (3, 5 
-iyX^h°7 7'-/P- 1 --T/10 *+M -\f^V~)V-5-4jV\ -h-'Jy-^Ay 

h) 1- {2 - (4-xho-2-fx-;V) -2-^yxf/H - 3- [3 { (3, 
5-^-f-;Hf^V— yl'- 1 -4)V) xf;H -e5V-/l'-5-i^] -tiJy^A 
7'nS b'Xy^OS^^WtfFS^ftff&ii ; 

i ) 1 - (2-y?n7oh"/l/7S/-2-^yxf;l/) - 3- [ (3-7x-/Mf 
A) b^V'-iP- 5-4 ;H t'Jy-^AJ-n'J FXti^MgS^tcftgS^&S ; 
j) 3, 5-t"X-[l-(2-fxy-2' -bl/^'x^ 

a— 3 —4)V~\ -f5 y- a y/n s Fxiif emmmt* xwm $ m# & *s ■, 

k) 1 - ( 2-fxy- 2 ' -f/l-2-^yxf/L-) - 3- [ (1 -7 x.—}V-3- 

7ixwf;p) b^y-A-s-^f/H -tijy'xwo'j HXJi-twlBK^WfcfF 

1 ) 1 - ( 2 - { 5' -^f;t/-2-fxx;H -2-^yxf;l/) - 3 - [ (3-7 
x x/^ ) b° 7 V- A -3-4 tV] h"iJy-^A^n'JKXW (OW^WfcfFS § 

m) 1- (2-fxy-2' -^L-2-^yxf^) 3- [l-7i^/K 3- { 
(3, 5-y7f;^5^- 1-4JV) *4-)V) ) M5Y—JV-5-4 M -t'Ji^ 

n) 1- (2-7iX;P-2-^yxf/l/) -3- [ (3-7x^/Wf;H b^V— 

-fiJyx^AynS YJUtZeMm&mt&mZtift&m ; 
o) 1 - ( 2 - y^o7D W S 7 - 2 -«y Xf ;l.) 3-[(l-7x-^-3 
-7i-;Wf;W tT9V— A— 5-4 fr] -t'Jyx^A^o'J KXti^cDSg^ffr£ 
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P) 1- (2 - (4-^.y i JfP-l-h'^.V^-JV) -2-^VXf/l/) 3 - [ (3 
-y^y^zy^^/U) b5V-/y-5--f/y] -h°iJy^A7'n* HX{±^<7)M3§^W 

q) 1- ( 2-7x-;l/-2 -^VXf^) - 3- [ (3 - (3, 5-^^;Hf7V" 
-;y-l---f;y) y^/y) t5/-/i/- 5— f AO -t"iJy_^A^oy h'XIiWII 

r ) 1 - ( 2 - ( 5 -y f-A— 2 -fi^;H - 2 -^yxf-;^) - 3 - [ ( 3 , - ( 
3, 5 -y^f/Pt^VWl/- 1 h°yV"~fl— 5 — < /H fiJy^A 

s) 1 - (2-7x-;l-2-^yxf;i/) - 3- [ ( l-7i-;P-3-7x-;W 

t ) 1 - ( 2 - { 5 -^f;l/- 2 -fir^) - 2 -3f^yx^;P) - 3 - [ (3 ( 2 - 
y^n^yvyx^;y) WV-A-SHA-] b 'J l?—*?J*9 a y FXte^Of^fW 

u) l- (2-y^orot;t/rsy-2-«yxf/t/) - 3- [ (3- ( 2-y^n 
^fy-zyx^yy) b^y-zy-S-^f/y] tyy^^A?nU FXi««lI?«(:^ 

v) 1- (2-7x^-2-^VXf/H -3- [ (3- ( 2-^^U^^X-^ 
/y) b^y-/y-5->Oy] t'Jy^A^n'J F;3Ui*«OiHeSWfci*S3*i.»*« ; 
w) 1 - ( 2-y?o7Dh^rS7-2-«yxf/l/) - 3- [ ( 1 -y^u^df y- 

;p-3-7x-;Wf;H t'^y-^- 5— f ;H by y^A^o'j FXti-f-coSH^ 

x) 1- ( 2-fiy- 2 ' -^f;t/-2-^yxf;l/) -3- [ (3-7i7Jfy^f 
/y) t5V-*-5->frt'] t'Jy^A^n'J FXli*«0lH^9fclt«§*i.»4* ; 

y ) 1 - [ 2 - ( 1 -myf^rsy) -2-^vx^y] -3- [ (3-7x- 
ivy^-iv) t°^y-^-5--<;H try ^A?oy HX(4^^i^^WtfF^$tt# 
&£ ; 

z) 1- (2-7x-A-2-^yxf/H -3- [ {3- (3, 5->*y?7H^y* 
-/y- l -W;y) y^;W } l -7x-/Ht5/- /y-5-W;H fijy^Wns 
FXi±^M^«^fF^£ix#£f£ : 

aa) 1- (2 - (4--fn-2-fxn;H -2-^yxfA) - 3- [ (1-2/ 

7u^i/)V-3 - (3, 5 -y^f^t^V- ;t— l -W;y) -y?VW b^y— 

5 --OH by yX^A7'n 5 FXi±^K35^mcf^£ix#SS ; 

bb) 1- (2 - (4--hn-2-fx-;H -2-^yifA) - 3 [ (3 - (2 

c c ) 1 - ( 2-fiy-2 ' -^A-2-^yif^) - 3 - [ ( 1 -37jcX;y- 3 
-7x7dfi-y-?-/P) b^y-;k-5-^;H t U yX7 A 7 o y FX(±-f 
ftm-ZtiMht& ; 

dd) 1- (2 - (4-xfn-2-fx_;H -2-«yxf;b) - 3- [ (1-7 
xX;P-3-7xX;Wf;H b^y— /y- 5 ->f /y] by y-'-^ATa S FXt±-?-C9S! 

ee) 1- ( 2 - y ? D7n W S 7 - 2 - ^ y Xf A) -3 - [ (3-7x/^y 
y ^/y ) b 5 5-4 rv] by y>xyA ? n 'J FXli* w W¥Wfcif£3;fi»ft 

f f ) 1 - (2-y^n7nt;krS7-2-^yxf;H -3- [ ( 1 -S^n-v* 
y-/y-3- (3, 5-yyW7y-A-l-^A) 7fA) b^y-/y- 5 — -f /y] 
fyyx^n'J FXJ£^S^¥W£f^£;ft.#&& ; 

gg) 1- (2 - (5-?nn-2-fxx;H -2-^yxf;l/) - 3- [ (3-7 
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; 

hh) 1- (2-7i^-2-^yxf;H -3- [ (l-7i^-3-7x^ 

; 

i i ) 1- (2-fxy-2 ' — f;l^-2-^yxf;i/) - 3- [ ( 

;k-3- (3, S-^f-^tr^V— ;t— 1 -- f/1— .Xf-zt-) b5V— /W- b 

j j ) 1- ( 2 - y^n7n S / - 2 -^Vxf /H -3- [ ( 1 -7x-/P- 
3-71^^) b^V'Wt— t'Jy'x^A/nS FXfi^OSSg^W 
£f^£*xf#£>t& ; 

kk) 1- (2-fxy-2' ->f^-2-«VXf;l,) - 3- [ ( l-7x-/P-3 
- (2-v^n^^;PJif-;P-) b^V'Wy- 5 - -f /H h , 'Jyx7A7*n5PXii:^ 
M^WtftWSWf-g-iS ; 

11)1- (2-fxy-2' -^f^-2-«7xf/P) - 3- [ ( l-j^n*v*^ 
yV-S-T'xydry-^f-yP) b^V— jU-5— < )V] tTU i^— ")A?n'J FXti-eoi!^ 

mm) 3- [ (3-7x-Wf;l') b^ V-A— 5 ->f /H b U y^SBtiSXfi-^St 

nn) 3- [ (3-7x7Jf^f/H b^V— ^- 5 -- f ;H b >J ^">i§K^X{;i 

oo) 3- [ (3, 5 - f ;Pf7V 1 - -I /l--^ f )!/ ) 5 -- f )V 

pp) 3- [3 - (2-y?n^y/l/-xf;l,) -tf^V— )V- 5 — -f ;H t'J^yX 

qq) 1- (2-t7f^-2-^yxf;H -3 [ (3-7i7Jf^f;H b^V* 

5 - >f ;H t° U y*xi7A7*D S KXtJ^ fcfFS § tin h % ; 

rr) 1- (7xX;Mf;H -3 [ (3-7x-/Mf/H b^YWl— 5 ->f ^] b 
'J yx^A^n'J HXIi-t^WWfcffsSStLftSfi ; 

ss) 1- ( 2-f-x;y-2' -f;l/-2-^yxf;l-) - 3 [ (3 (-1—^7^ 

tt) 1- )V-2**V^)V) -3 [3 (^x-;l—2— f 

t^y-^- 5 - >f >V~\ b U y^7A?n >J KXfi^iJ^BBB^WteffSS^Sfi ; 
uu) 1- (2 - (5-^f/P-2-fX^;H -2-^yxf;l/) - 3- [3 (2- 

vv) 1- (2 - ( 5-^^)V2-^-X.—)V) -2-^yxf;l/) -3- [3 - (3- 
7x7^y7nt» t?V— A--5-- -OP] by yx^^qy KXti^wlHE^Wfc: 

ww) 1- MVrub/y) -3 [ (3-7xx;Mf;l/) b^ VWP- 5 /H b'J 

xx) 1- (2 - ( : 5-^f-/U- 2-^-x~;U) -2-«yxf;l/) - 3- [ (3-f- 
*7i^/Wf^) b^v"-;y-5--f;H tyyx^^o'J HXli-t^iSII^WfcfF 

yy) 1- (2-fxy-2' ->f;H2-^VXf^) -3 [ (3 - (N-jrt^/P— 

zz) 1- (2-t7f;l--2-t ;J ry-xfyI/) -3 [ (3-^^y) b^V'-zP- 5 
aaa) l-(2-(l, 4 ^/y^^fy- 6 -- f /t—T 3 7 - 2 -^Jfyxf;!/) 
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bbb) 1- (2-^X>--2' -3 [ (3-7i^/K b 

7V-)V-5-' (/!✓] -57nt-tyy^^n'J FXii^tM^W^fF^Mt 
; 

ccc) 1- (2-fiy-2' --f;P) -3 [ (3-7x-^) 

t5V-A'- 5 3-y ijx^n'J KX(±^O^^tfF^$tL#SSat/ 

ddd) 3- [ (3-7i-;P) t°9V— )V- ] ^y U yXlt^^mM^WlZ 

[ 11^1149] 

a) 1- (2-^>—2' - 3- [ (3-7i^lWf;l/ 
) V-;P- 5 -> f ;k] t 'J y-7A7'n 5 FX{2:^<7)8^^WtfFW$:W#-2>ig ; 

b) 1- (2-fxy- 2 ' -^f/l/-2-^yxf;l-) - 3- [ (3-7i-/Wf;l- 

c ) 1 - (2-fxy-2' -^f/l/-2-^yxf;H -3- [3 - { 1 - ( 2-f-x 

y-2* — -2-^yx^;i/h o yi7^T>A-4— yf^-h*7ywi/-5 

d) 1- (2-fxy-2' -'f^-2-^yxf/l.) -3-[3-{l-(3, 5- 
y^f-zUf^y— /U- 1 ->f ;k) y^-/H hf^y*— ;k-5— fUy'x^ynSF 

e) 1- (2-fiy-2' ->f^-2-3r#yxf-/l/) -3- [ {3-7xX/Wf^ 

} -1- {2-eyy;H -t7y-;t/-5--f;H -ey^w^os FXfi-ecoM 

f ) 1 - (2-fxy-2' —f/P-2-^yxf;P) - 3- [3 { ( 3 , 

/wtr^y— ;u~ i -^f;P) yf/P- 1 -tru^n t^y— 5— f /H t'jy'x^A 

g) 1- [2 - (yyn7nt>75y) -2-^yxf/l/] 3- [3- {(3, 5 

- is* f-zvf^y— )V- \-Ajv) y f-zu } - tr^y— 5 - -r ;H - tr u : J-^m. y 

h) 1- {2 - (4-xhn-2-fxx/k) -2-^VXf;H -3- [3 { (3, 
5 - y^f ;l/e7y-;k- 1 ->f xf ;K - b^y— 5 ->f A-] -e>Jy-W 
yn? FX(±^M^a^cf^£ti#-g>iS ; 

i ) 1 - (2-yyn7utyPTSy-2-^yxf;t/) - 3- [ (3-7x-;Wf 

j) 3, 5-t'x- [ i - ( 2-^x>--2 ' --f;^-2-^yxf-;p) -tys^^ 
A-3-- f/H -t5V-^VnS FXJx^M^Wm^$ft.#.g>t& ; 
k) 1 - (2-fxy-2' -f^-2-^yxf;l,) -3- [ (1 - 71-11-3- 
7i-Wf;H W-^-5->f*] -tijyx^ny FXii-^tS^WtfF 

1 ) 1 - ( 2 - { 5' -yf/l/-2-fX-;H -2-^yxf;l/) - 3 - [ (3-7 
i-;Wf^) tr9V-^-5->f;H tyy'x^^a'J KXJi-t^lSK^WfcfF^S 

m) l- ( 2-fxy- 2 ' --f 2 -^yxf/L') 3- [l-7x-;P, 3- { 
(3, 5-Wf ;i/K7y-;i/- 1 -'f/i') yf /i') ) b°^y— ;p-5-W;H -bys^ 

n) 1- (2-7xX;V-2-«yxf;l/) -3- [ (3-7xX/Wf/l/) b^y*- 

/w-5->f;n -eiji^-Wns FX{i^coM^6^;rF§§n#§^ ; 

o) 1- (2-yyn7nhyi/Tiy-2-«yxf;P) 3-[(l-7xX^-3 
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ftm%ti%&U ; 

p) 1 - ( 2- (4— ^Vi/tV- 1 -tr^.U^;W) 3- [(3 

q) 1- (2-7£-;k-2-^VXf^) -3- [ (3- (3, 5 -V*^)V\Z 

r ) 1 - ( 2 - ( -2 -^VXf^) - 3- [ { 3, - ( 

3, 5 -yyf-^t^y— 1 — frtO y^yu) tf^V— 5 —OH tU^-^A 

s) 1 - (2-7iX;l/-2-^VXf;l/) - 3- [ ( l-7x-^-3-7x-/M 
t ) 1 - ( 2 - ( 5 2 -fx^H - 2 -sJ-^yx-f-rtO - 3 - [ (3 ( 2 - 

u) 1- (2-^-^nTrrb°;kTSy-2-^yxf-;P) -3- [ (3- (2-^yn 

v) 1- (2-7i-;P-2-^VXf;H - 3- [ (3 - ( 2-y?DMy/l/Xf 

w) 1- ( 2-y^n7ot;l/riy-2-^yxf^) -3- [ ( 1 -S^n"vSf */■ 
^-3-7x-/Mf;H e5V , -;P-5-f;H try y-W^n'J KXJi-eoSgBS^ 

x) 1- ( 2-f-xy- 2 ' -^f/l/-2-^yxf/l-) -3- [ (3-7x7^fyyf 

iv) f5y-^-5-^fyn ty^A^ny vxiz j t<vmm¥mzirfm%ix%&i& ; 

y) 1 - [2 - ( l-myWSy) -2-^yxfyH - 3- [ (3-7x- 
;^^) tf^y-A— 5 - -f ;H t° y y'x *7Ay n y FXIi-e^KKTWfcffSSfLl* 

^ ton i 

z) 1- (2-7xX;l,-2-^yxf;l/) - 3- [ {3 - (3, 5 -y^^tf^y 

1 yfvV) } l-7x-/l/-t'7y-/L-5-^H tru^'-^juyns 

vxii^mm^mzwtmztin&iM. ■, 

a a) 1- (2 - (4--hn-2-fX^;H -2-^yxf;L-) - 3- [ ( 1-^ 

o, 5 -y^^tr^y— l -4 /i*-) -y^yw) t^ywv- 

5 — f ^] t°u y-^A7"n s Fjuttexm&tit&mztm&m ; 

bb) 1- (2 - (4-xbn-2-fXX/H -2-^yxf/l/) - 3 [ (3 - (2 
-y?aMy^xf;|/) tr^y— )V- 5->f;H try y-^A/n 5 KXti^eofggB^ 

c c ) 1 - ( 2-fxy-2 ' -f/V-2-^yxf^) - 3 - [ ( 1 -7 x.—)V- 3 

-7xyjfyyf;i/) t^V-^-s-f*] t°y yx^^ny YXte^cowmmmz 

dd) 1- (2- (4-xha-2-fxx;H -2-^yxf;|/) - 3- [ (1-7 
xx;k-3-7xxyMf;k) t5V-;l'-5->f/W] try ^x-7i.yn 5 KXti-eoSS 

ee) 1- ( 2 - y ?n7'n t>7 i 7 - 2 V xf ;H -3- [ (3-7x7^y 

f f ) i - ( 2 - y y n7n u^r s 7 - 2 y Xf ;P ) -3 - [ ( 1 -v^a^df 
y^-3- (3, 5-^f^7V-A'- 1 ~4)V) X+fl,) \f^Y~fV~ 5 — "f/H 
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gg) 1- (2 - ( 5-?nn-2-fx-;H -2-^yxf;l/) - 3- [ (3-7 
hh) 1- (2-7x-;l/-2-^VXf/H -3- [ (l-7i-;l/-3-7iyJf 

^.x^-ao t7V"-^-5-^;n tu y-^A^ny vxu^^mmmm^wf-m^tm 

•g>fs ; 

i i ) 1- (2-fxy-2' ->f;l/-2-^yxf;l/) - 3- [ ( 1 -y^o'vaf y/ 
/t— 3- (3, 5-x^^b°7V"-;P-l--f^-^^) b°5V-/W-5--f/l^] b 

j j ) 1- ( 2 - n/o b/UT 5 7-2 Vxf/t. ) -3 - [ ( 1 -7i^- 
3-7xydf^7f-;P) f7y'^-5-^f/W h"Uy^7A7'nSPXIi^ii^ 

kk) l- (2-fxy-2' ->f;H2-^yxf;i/) - 3- [ ( l-7x.—)V-3 
- (2-y;nMy^xf;k) b^V-/P— 5 - -f/H b>J y'X7A7'n 5 YXlt^co 

11)1- (2-fxy-2' -^l~2-«yxf/H - 3- [ ( 1-y^nMy 
;l/-3-7x7Jfi/7(f;y) b^V'WP- 5 --OH tTU y-7A^n y f<X<A^c7)MS 

mm) 3- [ (3-7xX;Mf;W b^V-A- 5 — i AO b U ^'ylglt^Xfi^^M 

nn) 3- [ (3-7x7^y^f^) b^ywi— 5 ->f /H b y =J yt^m^XU^: CO 

oo) 3- [ (3, 5 - yyt f 1 77'-^- 1 - /l^-^f ;y ) b57*— )V- 5 -A )V 

] h'o^yxit^comm^m^m^tin^M; 

pp) 3- [3- ( 2-v-^u'v^ ^y-xf;t/) -tf^V— A— 5 ->f A] bU^VX 

qq) 1- (2—i-y^-)V-2-^^V^>V) -3 [ (3-7x7^yyf/l/) b°5V" 

-A- 5 - >f ;H tyyX-^A 7'n 5 KX(±f <rm8*mKlfm § flf# § ; 

rr) 1- (7xX;^f;H -3 [ (3-7xX;Wf;M b^V— /W-5->OH b 

ss) 1- (2-f-x>-2' --f^-2-^yxf/y) - 3 [ (3 (-l—j-7+)V 
) t5/-A- 5 -4 A] b'J A 7ny KXJi^iDiJS^WfcfF ; 
tt) 1- (2-7xX;l/-2^yxfyy) -3 [3 ( fXX )V- 2 ->f }V-*+}V) 

t9V-A'- 5 --f/H by **zi?A?n y KXfi^^reiemtci^SSiiW** ; 
uu) 1- (2 - (5-^f;y-2-fxx^) -2-5j-JfVxf-;|^) - 3- [3 (2- 
7!-;Hf;H b5V-A-5— fA] h"U yX7A^n'J FXlif 

ztin&m. ; 

vv) 1- (2 - (5-^f/k2-fXX/H -2-^yxf;y) -3- [3 - (3- 
7x7^y7nt7k) K5V-A'-5 — f/H bU i?—*rJ*?n U KJ^i^tfSSBEWfc: 
fF^ES^Sffi ; 

ww) 1- (-fVTnbA) -3 [ (3-7xX;^f;P) h'5 V— A— 5 — f A] b'J 

xx) 1- (2 - (5-^frt'-2-fX^) -2-^yxf;y) - 3- [ ( 3 — f- 
^7x-;Mf;H t'7/-/y-5-^;H t'Jy'x^A^n'J FX(±^«^«tft 

yy) 1- (2-fxy-2' -3 [ (3 - (N-7^A- 

A >Y—}V-3-4 )VXj-iV) b7V'-;P-5--f;H ty^W^o'J KXli-f-OJK 

zz) 1- (2— ^-7f-^-2-^y-X^) -3 [ tT5V— >V-5 
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aaa) l-(2-(l, 4 OVy't^fV- 6 - 4* /P-T 5 J - 2 -^JfVXf;!/ ) 
-3 [ (3-7x-Wf;>) t9V— 5-4 ;H by y->7A?n'J FXfi-fOM 

bbb) 1- (2-^X>--2' ->f^-2-^yxf;H -3 [ (3-?i-/H b 

7 V-A— 5 — f A] - 5 - b V n U FXJi^lPg^W^ff^ftff 

& is ; 

ccc) 1- (2-fiy-2' -4* A) -3 [ (3-7x-/H 

ddd) 3- [ (3-7i-;W b^VWU- 5-4/U) ] *yyvxfi*-tf>«S£*Wfc: 

[ff*lM50] 

a) 1- (2-f-X>--2' -f/L-2-^VXf/l/) - 3- [ (3-7i-/Wf* 

b) 1- (2-fxy-2' -i/l/-2-^yxf/l/) - 3- [ (3-7i-/Wf;l/ 

) ^fy-/k- 5-^^fijyx7A7n$ vxi&zcomn&VHzfpgztm&m ■, 

c ) l - (2-fxy-2' -f;H2-^yxf^) - 3- [3 - { l - (2 -fx 
y-2' -4 IV) -2-^Vx^t°U^'>A-4-f-^-} y^/P-b^VWU- 5 

- 4 jv ] by ^ ^ ^AyynsHxa-?- commmw ^tm s ft» * m •, 

d) 1 - (2-f-X>--2' --f^-2-^VXf;l/) - 3-[3-{l-(3, 5- 
y^f^e^y-^-l-^;!/) b^V— ■OH fyy'x->A7'nS F 

e ) l - (2-fxy-2' -^f^-2-^yxf^) - 3- [ { 3-7i-;Wfi 
} -1- {2-ty>'*;W -K7V-^-5--f;H -t'Jy'x'7A7'aS KXfi-eoM 

f ) 1 - (2-fxy-2' -^/l--2-^yxf/K - 3- [3 { ( 3 , 
iv^^v—iv- l .xf-zl*-- l-fu VM t^y— 5 — f by ^'x^a 

yc/5 FXtt^Ol^^WCff^ft.ff-g.ig ; 

g) 1- [2 - (y?p7af;kTS/) -2-^yxf;H 3 - [3 - { (3, 5 
- i^V f;kf7y"^- 1 — f )V) *i-)V } - h*7 5--OV~\ - b U y->7A7 

h) 1- {2- (4-xbn-2-fx-;H -2-^yxf;l/) -3- [3 { (3, 
5-y^Wb"7y'^-l -4/t") Xf;H -b^/WP- 5 -4 ;H -f'JyX^A 

i ) 1 - (2-y^n7ne/l/7S7-2-^yxf;l/) -3 - [ (3-7s-;Mf 

j) 3, 5-t'X- [1- (2-fxy-2' -f;l/-2-^yxf;p) -MVit—V 

A-3-4/H -t'7y"-^y7*ns KXJi^igpg^fcif^ttff&ig ; 

k) 1 - ( 2-fxy- 2 ' -A IV- 2 -^VXf/L') - 3- [ (1 -7i-/H3- 

7i^f;k) f5y'Wk-5-^;H -by yx^D'j h'XJi^oig^&^fF 

1 ) 1 - ( 2 - ( 5' -yf/H2-fx-/H -2-^yxf^) - 3 - [ (3-7 
x -;y ^ f>/P ) b 7 7*-;l— 5 - 4* ;H b y A ? n y h'Xii^ coWtM^mizim £ 
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m) 1- (2-fxy-2' -^;k-2-^yxf;H 3- [l-7x^, 3- { 

(3, 5-y^f^t5/- 1 --f/l') jf-^V) ) tr^V— A— 5 ->f ;H -byy 

n) 1- (2-7i-;P~2-^VXf;l/) -3- [ (3-7x-/WflH b^V- 

5 — f;H -by y'-^AynS h*X{i*^iga£¥W=ff£$;ftf§£*g ; 
o) 1 - ( 2-y^n7nhf^7Sy-2-^yxf^) 3 - [ ( 1 - y x.—)V- 3 

P) 1- (2- (A-^yVtV-l-V^W—fV) -2-^yxf;l,) 3- [ (3 
-7i7^fy^f/H K5V-/l'-5-'f*] - b U y--?A7"o 5 
£f^£*xf#l>t& ; 

q) 1- (2-7iX;l/-2-^yxf;l/) - 3- [ (3- (3, 5 -i>X^-/Wb5 V" 

r ) 1 - ( 2 - ( 5 2 -fl^H - 2 -sJ-^yx-f-rtO - 3 - [ ( 3 , - ( 

3, 5 -i^^/H^V— 1 —OP) -*^-) b9V'-^- 5— OH eiJy->7A 

s) 1 - ( 2-7i-;l/-2-^yxf;l/) -3- [ ( l-7i-^-3-7x-;W 
t ) 1 - ( 2 - ( 5 2 -fX"/H - 2 -^yxf;P) - 3 - [ (3 ( 2 - 

^?o/v^;kx-?-;H t5/-^-5->f;P] tyy^way FXli-foslBE^W 
u) 1- (2-y;o7ot I ;l/7Sy-2-^yxf/P) -3- [ (3- 

v) 1- (2-7i-/l/-2-^yxf;l/) -3- [ (3- ( 2 - y?q^y/PXf 

w) 1 - (2-yi?n7°nt°;P7Sy-2-«yxf/P) -3- [ ( 1 -i^n^y- 
;l/-3-7i^;WfiH t"57-Jl/-5-'f;l/] by y-w^pij KXti^oSSH^ 

x) 1- (2-fxy- 2 ' -^f/l/-2-^yxf;L-) -3- [ ( 3 - y x y^i^f- 
/H t^V-zt—S— -OH ^'J^-yi^7u^YX\±^mm^mz^m-^fiA%hU\ 
y) 1 - [ 2 - { 1 -7r-?yf;l/7S7) -2-^yxf/H -3 - [ (3-7i- 
iV*+}V) b^Z-A— 5 - -f /H b >J =J-yAy a y FXa^c^S^Wtl^S *iW 
Sim ; 

z) 1- (2-7i-;l/-2-^yxf;V) - 3- [ {3 - (3, 5 -iO< ^)V\±y V 
—)V-\-A)V) y-OH } 1 -yx.—/l-t°y"/~)l—5-J)l-] tyyX>?A7oS 

aa) 1- (2 - (4--hn-2-fl-;H -2-^yxf;l/) - 3- [ ( 
^n^^-3- (3, 5 -y^f;Hf7V-^- 1 — -f 7t^) -y-OH b^V— /k- 
5 ->f /H b»J y"7A7*n 5 HXIi^c^BBIS^WtcftSS*!.*** ; 
bb) 1- (2- (4-^ho-2-fx-;H -2-^yxf;|/) - 3 [ (3 - (2 
-^^n^^x^) h"5y-^-5-^;W t'Jyx^A7n* KXfi-e^SUSI^ 

c c ) 1 - ( 2— fx>--2 ' -4 )V-2-^ yxf;P) - 3 - [ (1 -7i-*- 3 
-7x7^fy^f;H t77-;l^-5->f;H by ^-<7i,^n y KX«-€-<^KB?Wfc: 

dd) 1- (2 - (4--bn-2-fx-;H -2-^yxf;l-) - 3- [ (1-7 
i-^-3-7i-/Mf/W tT5V— />-5— -OH h-yy->7A7'nS h'Xli^S! 
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ee) 1- ( 2 - y ^ n7n h"/l^r S 7 - 2 - ^ V xf /l- ) -3- [ (3-7i^y 

* ) b 5 5-4 tv] b y ;nu FXIi-ew W^WtcftSS 

f f ) 1 - ( 2-y^o7nt;P7S - 3 - [ ( 1 -y-y*n^3- 

^-3- (3, 5- i J*4-)V\Z^V—)V-\-4)V)*^-)V) \UY—)V-5-4)V~\ 

gg) 1- (2- (5-?on-2-fx-;H -2-^yxf;l/) -3- [ (3-7 

i/^wfi) b^y-n-- 5-4 )vi vvis-vj±y'ri$vxte^<Dwmmmzwfm 

Zti&&& ; 

hh) 1- (2-7i-;P-2-^VXf;H -3- [ ( 1 -7i-;P- 3 -7 ^y^r 
•g>±& ; 

i i ) l - (2-fxy-2' ->f;H2-^yxf;i/) - 3- [ ( l-i^n^^ 
/P--3- (3, 5-^f;kK5y-^- 1 — <)V-*4~fV) b°5 5 -4 >V~\ b 

j j ) 1- ( 2 - y ? n7n t^r S 7 - 2 - ^ yxf /K -3 - [ ( 1 -y .x.->V- 

kk) 1- (2-fxy-2' ->f;l/-2-^yxf;l/) - 3- [ ( 1-7x^-3 
- (2-y?n^y;l/Xf;l/) \?=jY—)V- 5 - 4 /H by y'x^Ayo 5 FXti^ 

11)1- (2-fxy-2' — f^-2-^yxf^) - 3- [ ( 
;P-3-7i7^yy.f^) b^y'-zt'-s— OH by y-wny FXJi^oSyg 

mm) 3- [ (3-7x-;Wf^) tf^V— 5 — f/H b y zsyW&MXJU-teM 

m¥mzgfmzti%&i& ; 

nn) 3- [ (3-7x/^fy7fW 5 ->f t'J ^>*SK^X{i:^cD 

oo) 3- [ (3, 5 - y7 f y'-;l/- 1 - ) tr57"-/t— 5->f/y 

pp) 3- [3- ( 2-y-y'n^.df y^-xf;|/) -f^V— A— 5 ->f /H t'JyVX 

qq) 1- (2-t7f;l/-2-^yxf;P) -3 [ (3-7x7Jfy7f/H b°7V" 
-fis-5-4>V] b >J ^ A y n S K fcftS § W# h Jg ; 
rr) 1- (7i-yWf;W -3 [ (3-7x-;Wf;H t?/-*'- 5-4 JV] b 
y y-w?n'j HJUi-e^M^Wtcl^SS^&fi ; 

ss) 1- ( 2-^x>--2 ' -4 )V-2-^V^4~)V) - 3 [ (3 (-l-t7f;l/ 
) tT5 Y~)V- 5-4)11 b»J i^— ?n'J FXli-€-*)l@IKWfciftiE3 ; 
tt) 1- ( 2-7x-;l/- 2^-^f Vo:f-/y) -3 [3 (4-J^—)V- 2-4 )V- A4~)V) 
b^y'-/k- 5 - - f ^] b 'J yiW?a 'J KXfi^t^g^M^fm§ix#&f& ; 
uu) 1- (2 - (5-yf;l-2-fXX;H -2-^yxf;l/) - 3- [3 (2- 
yxXVUXiM^) t'yyx^oy FXfi^iOS^tfjWg 

vv) 1- (2 - ( 5-7f/l/2-fXX;P) -2-«yxf^) -3- [3 - (3- 
7i;^y/of;H fyy"-;l/-5--f;l/] t y i/'x^^a ij KXtt* ^BBWK 

ww) l- (^fyrnbvy) -3 [ (3-7x-;Wf;H t^V— /t— 5--T/H by 

y*x>7AycS h'Xi4^0M^Wfcf^$:M#i>& ; 

xx ) 1- (2 - (5-7f;k-2-fXX;H -2-^VXfA-) - 3- [ (3— f- 
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yy) 1- (2-f-x>--2' ->f;k-2-^yxf;P) -3 [ (3 - (N-^-f-/V- 

zz) 1- -3 [ (3-^tf-^) tr^y— IV- 5 

aaa) l-(2-(l, 4 ^y/y't^fy- 6 ->f )V~T 5 7 - 2 -rf^yx^) 
-3 [ (3-7x-/Mf^) t7V-^-5-^f;W eyy-^n'j FXfi^-colg 

bbb) 1- (2-^x^-2' -f/t/-2-^yxf;l^) -3 [ (3-7x^P) t 
5y*-A— 5--OH -5yn^-tfU^x^i,^nU HX{±^<50l^^W^lt^$fL# 
&ig ; 

ccc) 1- (2-fxy-2' -4)V) -2-^yxf-^) -3 [ (3-7x-/k) 
ddd) 3- [ (3-7i-/H t°^y'-/U-5--f;U) ] =f y 'J JOUi*f5«HE5*Wfc: 

cofomMftryyy-yis'xjvcDimtzz. vmsmzztL&m&nimexjjm. 

[ff5f<Il53] 

mt&mifi : 

[|f*g54] 

a ) «rg2£ttHE», 

b ) IfS^aV'ffiSfittJfll^ttPtW. 

c ) tt£ft, 

d ) wmm. 

e ) iJV. 
f ) 'OflBfi, 

g ) ISttPtW. 

h ) H I V^M 

i ) nw&mmf 
j ) if tt^t. 

[H5RH55] 
* ( I ) : 
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r.! immtti>L<i±ft&mM (c,-c 12 ) t>v*jv., (c 2 -c, 2 ) r/k^-;k 

, (C 3 -C 7 ) S^nT/l^f/K (C 5 -C 7 ) y?nr/l^^--/K ty^nTM^ 
. ^.-f nT7;^M^IIffi, Hit L<\±^iii. Dfv^fnlfli, *h£-T 
ItllSii^nyy, bKa^fiy. -hn, y77, ^V&tWrS'Ai; 9 

$i&mi(7)Mfrt>. fo&\M&wm&i>L<i±ftfiimvt (c, -c 8 ) r/k^/k. (c 3 - 

c 7 ) y?om/K 7/l/ J f/l'y^n7;W, Mi/An7;K;k ^Any?n7 
/k=^;k s TLJ-/K T^/Mr/k, T;k3-/kTU-yK W;Kfn7y-/k T^/k^ 
Jriy/kT/k^/K ^An7'J-/k 7/W;Kfny?n7;W/k ^.-rniyy 7 Un7 
/k^f/K / </W^^^f^y?|J^7i^ :J f/k ^n7'J-;k ^077;!/^^, T/k^- 
/kTU-/K -^;kVNn^7 : -nT 1 J-;k, T>7K T;kr?^f ^T/k^/K f-^T/k^/k&V 
^tTU-/kJ: 0)£&lg2W|¥^jMi;»U r^T"IISg2(?)ff*^»Sm»i:^tJ; D 
Ri 0 T"S«^tlTV^^t^T"#. -etT^r^JcOfi^ALT- (CO) O-. - 
(CO) NH — , -NH-, -NR 8 -, -O-. -S-, - (SO) -„ - (S0 2 ) 

- (S0 2 ) NH-XI±-NH (CO) -Tmm^tlX^^^t^T^ ; 
Yii&U (Cj -Cj 2 ) Wik-ZXIJ (C 2 -C a 2 ) T/Mr/kJ: >9J£&lf#^ 

a&v b ltnh, nr 6 , Mi?. mmx^mM^hmiifix^xi^mm^M 

f£L ; 

R 2 . R 3 St>'R 4 SiMilLT**. ^c?^>. N0 2 . N = C (R 8 ) ( R 9 ) , -N 
R 8 R 9 s -OR 8 , ^/k^nTA-^f/K - (CO) NR 8 R 9 , - (CO) R 8 , - ( 
CO) OR 8 . -O (CO) R 8 „ -NH (CO) R 8 J; *)f&&Ml <?D£f#>£>. fcfcWi 

e»Rfct<«*SjB5K (c, -c, 2 ) T/Mf/K (c 2 -c 12 ) T/k^-/K (c 
3 -c 7 ) y?nm/K (c 5 -c 7 ) i^^uTfVdr— ;K ty^n7M/k t> 
?n7/^-/k ^nk^o7/l' ;1 r/l/, TU— /k. 75/^/L-, \fn7'J-/l/, ^-r 
n T 5 /k*/k J: 0 j£ & If? 2 Sllf *U Z Z TmS 2 c9S¥ co 1 <i 4, L < i± Zti =fc 0 # 

ivO^'-JA, ^iDRj 0 TWMZtlX^&ZbtfZ'ZB^ZZX* 

ft. ; 

R 5 li4L?*4*>, *6v^iS»RfcL<tt#tt«R (c, -c, 2 ) T;k^;k, (c 
2 -Ci 2 ) T/k^--;k, (C 3 -C 7 )y?nW/k (C 5 -C 7 ) yJ-nW 
-/K t'y?n7/W;^Hi;DRi 0 TSJ&$ixTV^.r fctf-CS £ CH 2 (CO 
) R 7< CH 2 (CO) NHR 8 , CH 2 (CO) N R 8 R g JkXfC H 2 (CO) OR v 

R 6 &tf R 7 LTiS»Rfc L < tt#K»R ( c x - c 8 ) T/k^/K ( c 3 - c 7 
) ^nT/k^/k. T/k^/ki/y 7 nT/k^/k. ^)Vf\nT)V^)V^ ^Any^n7;l/^f 
;k, 7'J-;k T^;k3vK T;k^;kTU— /K 7;^;Kfn7 | J-;i/, 75/1/3^^ 
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R 8 WR 9 Ji^^LTlSil^ L<ii^KSItt (C, -C, 2 ) T/PrJ^fv 

^nT/i^/K (c 2 -Cj 2 ) tvi^— (c 3 -c 7 ) i/^nT/i^f/K ^ao 
i/y'uT/l^fyK ^u^f-ux^nT/P^r/K yr^fny? nW;K ^l^cfs 
-rni^nT/l^f/K (C 5 -C 7 ) y;nr;t/^-;k ty^n7M/K hy^nT 

Ri o ti^ny>\ bFn^fy, -ho, y7/, 7S/, ^An7/W ( 

C x -C 6 ) Xfi^^Aj&^MSm ; 

x^N^-f hM psh m^mm^^y. x^ym^^-y, y^m^^y 

, ?xyBH^->\ f$y^-M?,>\ vWyBH?r>\ ^p-W;f>\ j^ig-f 
y. mm^^y, vy^m-i^y. *x*yi^^y, vyMJ^y. bf 4 -m 
PF 6 - J: 0)£&3¥^Mfx, 

t =fc 0 -»t^r o T . =t 0 Hit L< H-f-fi i <0 ^ i ^MMt-SZ^ L X 

nS^SMLTUl) i h &5fcL<{3 6i>L<i±7 HSt£ffM^-& £ t & 
] 

a) LbCDim&V^ffi, 

b ) Sffl*H->L*5 (fine lines) CO^tMRX/^W. 

c ) mskf&Mcoiiim. 

d ) 7K«ii. 

f) uiage spots) cnm^mf^m, 

h ) XM^7 ^-V— y* (stretch marks) <5Df£il&t^ffi, 

i ) »<J5«iaav^, 

j ) x^y^-T/x^yay'Tj i/B—y?\ 
k ) ^ffiSe^oasBJttPfiu 

i ) nmi^y^j isa-yyRts^ffi. 

m) rJ^-^'VW^^E&a^iS. 
n) &mc0^lbcr)?$m, 

o) &Jf0S3>90&#. 
p) &J»<3J¥3coJJ(aL 

q ) ^Wflfck 

r ) ^jtcoie^nifi. 

s ) g^tfMlM&0«/M;, 
t ) :=.*hV>«*K 

u ) %msmmi'm^mxit 

v ) ^&tf;R<7)J|»59&# 

til L X ^ 5 . Ift&B 5 5 KIBtt«Offlja«l. 
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\ m&mbtenm s tm & tm* m-a* § ti , i • *n 5 5 rjat § jl-o * * , 7 u - 5 v 

Xr/m%M* A G EB6«SFJ&yf A G E IMffiStt * *-TI>-f^%X{i^^^fi n Q n ^W^It 

a) Lhcv^MRV^ffi. 

b) II^L^OfJBiSO^K. 
c ) Sifejfeft^fjgjt. 

d ) &m<nxjsm. 
f ) Lfr&imRifi^ffi. 

h) x t-W^-v— ?CDf£3fi$.t^HK 

i ) a^fiBSRVTH©, 

j ) xJfms^yf-fya-y^ 

1 ) B*tt«03>'r-f ^H-^aVffitF. 
m) 3 5-yy«9*jfc<^H»»tf8BIs 
n ) ^Jfco^ftc^afciS. 
o) £Jt^(iO^H£». 
p ) ^JfcO/¥ ScOii^. 
q ) ^FLffM/K 

r ) sjtwfeonifi. 
s ) mmcojmcom'Nk. 

t ) -dfb'<7)^\ 

u ) ^iHitiM^MB.a.?/ 

v ) %I8M/JTI<?) ji«co&# 
[ff^58] 

i§5®. RW. n-^gy. ?y-A. S?nx?/l/yayx7V-;K #MX 

tSS;^«t*l», If^JB 5 5XJ3: 5 7 KiEtt^fflJ&fSj. 
[ 11*1159] 

im&mwzit^iin&tmwz't^ztLtz, if*H5 s-waisfro**:* ( 1 ) * 

[ff*lf60] 

tXAGE-iawwsstt*^rt-ft, ff*ii5 5-r"^«$nT^sst ( i ) z^&ik-smx 

ti. (a) 7y-7y«;^jK, (b) AGE<0£jft<JD*MSFStf (c) flu £j£ A G E <n 

mmiz^h&m^mtmL^mm^m^M^^um^mmm^^m. 
mjmtf^kcommmt^mtizimx'h h , m^s 5 9 x« 6 0 t^isa^*^. 

[ft*lM63] 
[ff*l!64] 
i ) a^H^Li? 
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i i ) &mco^& 

i i i ) 

i v ) 7M/7fV-? 

v) m 

v i ) ^A\m&mmf 

v i i ) 3^— yycom^coj-j^&v^m 

[ff5f<iI65] 

mm it irt & < msmm mnjsm . 

[ If 3^66] 

AGEffiWffiSttfclT*-*. lf*II5 5T'^»$ixTV^5t ( I ) ^^.Mb^XJi^ 
C 11^1167] 

a) 1- (2-fiy-2' -f;H2-^yxf^) - 3- [ (3-7i-/Wf;k 
) e^V-*- 5 — -f;H tyi?nwroS h'XJi^-O'fKK.Rr^W^SSfLff^iS ; 

b) 1- (2-fxy-2' — f^-2-^yxf;|/) - 3- [ (5-7a-/Mf^ 

c ) 1 - ( 2-fxy-2' ---fA— 2-:t^YXf-/P) - 3- [3 - { 1 - ( 2-f-X 
y-2' ->f;l^) -2-^yxf;R"'Jy^i 4 -4- f*} X+fls-M^S—jV- 5 

d) 1 - ( 2--^X>-- 2 ' -f;L-2-^VXf/l/) - 3-[3-{l-(3, 5- 
^Wt'7y"-;l/- 1 -A IV) VyY—)V-5—i)V\ t'Jy'x^nS F 

e ) 1 - ( 2-fxy-2' -^f^-2-^yxf/l/) -3- [ { 3-7x-/Wf/l/ 
} -1- {2-tf!Js/;M -tf^y— -try yx^^n* FXfi-f-O-ffc 

f ) 1- (2-f-x>-2' -^f^-2-^yxf^) -3- [3 { (3, 
;Vb°5V"-/L— 1 ->f ;V) 1 -UU i^VH tr^y— )V- 5 —OH t°U is—^J* 

g) l- [2 - (^ornwrs/) -2-^yxfA'] 3 - [3 - { (3, 5 
-i^^/vtr^y— )V- 1 ->f/io -tr^y— /P- 5--OH -fjy'x^y 

h) 1- {2 - (4--hn-2-fx-;P) -2-^yxf;H -3- [3 { (3, 

i ) 1 - (2-yi?n7nt°/P7Sy-2-^yxf/l/) -3- [ (3-7i-/Wf 
/H t° y y-;w- 5 - A ;H t° y yx^ a ? o y F Xti^^bffi^WCfF^S tt 

j) 3, 5-t'X-[l-(2-fxy-2' -^f;l/-2-^yxf;P) -t°y^'XT7 

A-3-4/H -f^y-^^yaS FXii^-^tffiffp^W^fF^^^fS^ ; 

k) 1- (2-fxy-2' -f^-2-^yxf/l/) - 3- [ ( l-7i-/P-3- 
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■ 

1 ) 1 - ( 2 - ( 5' -^f/k-2-fx-;H -2-^yxf;l/) - 3 - [ (3-7 
; 

m) 1- (2-fxy-2' 3- [l-7i-/K 3- { 

(3, S-'J^^J^^Y— JV- 1 -4)V) ^)V) ) tf^V— JV-5-4 )V~\ -Wi? 

n) 1- (2-7i-;l/-2-^VXf;H -3- [ (3-7xX/Mf;H tf5V— 
/P- 5 — f ;H - 1 >J y-^A7n 5 h*Xti*^ti&ii^fcit&$:h.*#£ & ; 
o) 1- (2-y?o7ot";l/TSy-2-t :) fVxf;l/) 3 - [ ( 1 -7i-^- 3 
-7i-;Mf/H /P— 5— 'f/l'] -ty i/'^A?nU FXIi-f 

P) 1 - ( 2- (4-O-^/k- 1 -e^U /W -2-^VXf^) 3- [(3 
-7x7Jfi>^^) h^yWl^-5--f/H -tyy-WnS FXii^c^fcH,^ 

q) 1- (2-7iX^-2-«yxf;k) - 3- [ (3- (3, 5 -^^5/ 
— rt^-l— f;P) t5V— ^- 5— OH -h°U y'x^A^n'J HXJi^cTXftK 

r ) 1 - ( 2 - ( 5-^^-2-^X^) -2-^yxf^) 3 [ (3, - ( 
3, 5 -^^^5/- 1 -4)V) \f=yV'~)V- 5 —OH h'UyX^A 

s) 1- (2-7iX;k-2-^VXf;H -3- [ ( l-7xX;H3-7i-/W 

t ) 1 - ( 2 - ( 5 2 -fX-iH - 2 — 3j-^r VXf;H - 3 - [ (3 ( 2 - 

^^a^^x^P) t^V-^-S—f/H tyyx^^ny FXW^fliffi.ft^ 

u) 1- (2-y^n7nt I /l/7Sy-2-^yxf/l-) -3- [ (3- (2-^^n 
tr^V'-^- 5--OH try ^'-^A^n y FXJi^^ffi^WKrF 

v) 1- (2-7x-;k-2-^yxf;H - 3- [ (3 - (2-y?nMy/Pxf 

/H tr^v-^-s-^H eyyx^^ny HXfi^^Liffi^Wfc^^fL^JS 

w) 1 - (2-y?n7at';l/75y-2-^yxf;V) - 3- [ ( 1 -y^u'v^ 
^-3-7x-/Mf/H 5--OH tfll ^-^A^n'J KXH;*es>ft3ttift 

x) l- (2-fxy- 2 ' — f 2 -t^yxf;i/) -3- [ (3-7x7^-yyf 

y ) 1 - [ 2 - ( 1 -7f7yf;l/75y) -2-^yxfyH - 3- [ (3-7x- 
/l^f-AO tr^V— OH try yxW^n'J h'Xti^^tffip^Wtlt^^il 
#SJS ; 

z) 1- (2-7xX;l/-2-^yxf;l.) - 3- [ {3- (3, 5 -S^Xf-zH^V 

— 1 -oh ) 1 -7xx;i,-f7ywi/-5-^n tyyx^yns 

FXJi-Wfc»n¥m(cf^£*T-#-i>i£ ; 

a a ) 1 - ( 2 - (4-xhn-2-fXX/H -2-^yxf;l/) - 3 - [ ( 1-5/ 

?u^is>v-3- (3, 5 -yVf ^t5y*-;i- 1 -^/P-^f ;H tr^V— a— 5 

-OH t°'J^-^A7a5 HX{4^^bfflp D n ^a<JtrF^$n#l»ig ; 

bb) 1- (2- (4--hn-2-fx^H -2-^VXf;k) -3 [ (3- (2 
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c c ) 1 - ( 2-^X>-2 ' ->f;l/-2-^yxf;k) - 3 - [ ( 1 -7x^- 3 
-7i/^f^f;H b9V-/l— bU V—*?J±9xi V KXtt* c^btSflr^W 

tf^s^&a ; 

dd) 1- (2- (4--fn-2-fxn/H -2-^yxf;|/) -3- [ (1-7 

ee) 1- ( 2 - y^n7n S / - 2 -^Vxf ;H -3- [ (3-7x/Jfy 
* ) b^V-*- 5 - A fVl by iS-iyj* ^n'J }*JUi*n4msmti£#&Z 
•SIS ; 

f f ) 1 - ( 2-y^n7nt/l/7S/-2-^yxf;K - 3 - [ ( 1 -S^n-v* 
(3, 5-y^f/VU5y-;l/) t°7y*-;v- l — -f/iO *^*) b 

7V-^- 5 — f *] b 'J y-vA?n'J PXJ4*<OflOMi ! 5 e Wti ! l : *S*l»** ; 
gg) 1- (2- (5-?nn-2-fx_;H -2-^Vxf/H -3- [ (3-7 

hh) 1- ( 2-7iX;t,-2-^yxf/l/) -3- [ ( 1 -71-*- 3 -7:ny^ 
^^*) tT9V*-*- 5 - -f ;H b y V—*7J*9 a y F^i^OflafcH^WtfFSSfi 
; 

i i ) 1- (2-fxy-2' -^f*-2-^yxf;l/) - 3- [ ( l-^^o^v- 
*-3- (3, 5-y^f-*t°7V— A— 1 — -f/W-^tf-*) f^V— *-5->f;H b 
yyx^^n'j h*Xt±^fl^ B a D^WfcfF^£ft*§-g>£ ; 

j j ) 1 - (2-y^nrnt*r57-2-^yxf;H -3 - [ ( 1 -7 x.—)V- 
3-7x7=Sfy^f*) 1 5 V- A - 5 - >f )V ] t"'JyX^7'nS K »WEKiftgeW t 

kk) 1- (2-fxy-2' -^^-2-^yxf/k) - 3- [ ( 1-7x^-3 
- (2-^^n^^*x^-*) t5V-*-5->f*] t"'Jy^7A7'niFXi±^ 

11)1- (2-fxy-2' -fJl/-2-^yxf;l-) - 3 - [ (1 -^n^ >- 
*-3-7x7Jfy^f;H b^V-A-5— OH b'J y-W?ny KXJi^OfLffi 

rnm) 3- [ (3-7x-/Mf*) b^y— A— 5 ->f A] t U ^yfiKfiXtt^O-ffc 

nn) 3- [ (3-7x7^y^f;K b^V— *- 5 ->f /H \? V is (?) 

oo) 3- [ (3, 5-i>'^f-*b°7 x /'-/P- 1 -4 )V-X*h)V) \fyV'—}l-5-A>V 
] b°U v'VXti^fTXtKift^WKfF^Sn^SJa ; 

pp) 3- [3- ( 2-y^aMy^-xf^) -t5V— *- 5 ~A ;H by>>>X 

qq) 1- (2-t7f;l'-2-t d fyxf/H -3 [ (3-7x/^f/H b^V" 

5--OH tyy-x^A/nS VXl&Zmt%tff a ¥mz^m$ii%&i%. ; 
rr) 1- (7xX;P>f/l,) -3 [ (3-7xX/Wf/H b^V-A- 5 ->f A] b 
y /-w^n'J HXIi^^flafift^WtfF^^^WSta ; 

ss) l- (2-fxy-2' ->f;H2-^yxf^) - 3 [ (3 {-l-i-y^-jv 
) b?V-A-5— OH h-yyxw^n'J HXtt^WflSBiHi^WfcltSSft.W** ; 
tt) 1- (2-7xX*-2^yxf;H -3 [3 (^x.—)V- 2 — f /U-X+fU) 
VyY-fV- 5-4 fr] by V-*7J±9 a U FXti*c?Ml«iHi^Wteft#3;M§Sfi ; 
uu) 1- (2- ( 5-^-^;V-2-^x^;W) -2-^yxf;H - 3- [3 (2- 
7x-/Hf;H bW-*-5--OH by y'x^A^n'J FXIi^^ftSBfli^WKfF 



(48) 



#^2004-529154 (P2004-529154A) 



vv) 1- (2 - ( 5-X^h)V2 — f-X.—)V) -2 -^VXf-AO -3- [3 - (3- 

ww) 1- MVTohVU) -3 [ (3-7x-;Wf^) t5V-^-5-i;H b°U 
xx ) 1- (2 - ( 5-^f-/V-2-f-X-;|/) -2-«yxf;k) - 3- [ (3-f 
rp^ftffSS ; 

yy) 1- (2-fxy-2' -3 [ (3 - (N-^f-;P- 

zz) 1- ( 2— -3 [ K5VWl'-5 

aaa) l-(2-(l, 4 V^^y- 6 — f /P-T 5 7 - 2 -^VXfvH 
-3 [ (3-7i-Wf;P) t^V— /P- 5-4 /VI t'Jy-^A?D'Jh*Xlifc7)£ 

bbb) 1- (2-fxy-2-j^-2-^VXf/P) -3 [ (3-7i-;H b^ 

c c c ) 1 - (2-fxy-2-^fiH -2-^VXf;H -3 [ (3-7x^H b° 

? v-/u- 5 - - r ;n * y u a y o u KXi±-e <?)^fflp D n ^a<j tffs $ ft« & sat/ 
ddd) 3- [ (3-7i^) v^f-)V-5-4)V) ] ^yy^i^wflsttift^W 

a) 1- ( 2 ' -4/V~2-ttV^/V) - 3- [ (3-7i-/Wf;l- 
) e5V-^- 5 — tuyr.i>Arn5 HX«*^BBEiHi^tilFS3ft.»*fi ; 

b) 1- (2-fiy-2' -^f;l/-2-^VXf;l/) -3- [ (5-7iX/Mf^ 
) ^t/-^- 3 - >f y y'x>?A^a S \ i Xl£ZC0l\fflfi,¥mzgf®$il.%&t& ; 

c) 1- (2-fxy-2' --f^-2-^yxf/l.) -3- [3 - (1- (2-f-x 
y-2' -4 IV) -2-^V^/V\l°U ; J—^A-4-^} * ^)V-t'yY—/V- 5 
-4 /VI t'JyxWy"7nS HXIi^c'MlSKiHr^WtefFSSttft** ; 

d) 1 - (2-fxy-2' -f/t^-2-^yxf/l/) - 3-[3-{l-(3, 5- 
*J*J-/V\uy—/V- 1 -4 /V) yf;H t°9V— /V- 5 -4 /VI fUyx^/nS F 

e ) 1 - (2-fxy-2' -f/l-2-^yxf/L-) - 3- [ { 3-7iX;Mf;P 
} - l- {2-byy;M -f^V— /t—5 — OH -by ^X>>a:/q$ FXti-^-rt: 

f ) 1 - (2-fxy-2' ->f;P-2-^yxf;l/) - 3- [3 { ( 3 , 5~yy^ 
/kb^y'-A— l — f ^f;l/- l -b'j s^} b^y— jv- 5 -4/V] by -J—^m, 
7*dS HXii^O-fbKfp^W^itS^WfSS ; 

g) 1- [2 - (y?n7DtVP7Sy) -2-^yxf-;P] 3 - [3 - { (3, 5 

- >>'y f/kt^v"^- l - 4 /V) y ^ } - 1"? y-;p- -by y_7A/ 

a 5 FX«^tt*m^W£f^£fi#-?>t& ; 

h) 1- {2 - (4-xhn-2-fxx;V) - 2 -ttV^/V) - 3- [3 { (3, 

5-yy^b^y-;v- 1 -4/v) -b^y-/i^-5--on -bu^x^A 
7ns vxiz^^m&¥m~imzti%z>t& ■. 

i ) 1 - (2-y^a7nf;l/T5y-2-«yxf;p) -3- [ (3-7iX /kXf- 
IV) \Z?V'-)V-5-4!V^ t'Jy'X^A^n'J FX{^^tJffin n D^W^fF^$ti#^S 
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j) 3, 5-bx- [ l - ( 2-fxy-2' -i/i/-2-^yxf/i/) -b°y^--> 

k) 1- (2-fxy-2' -^f;l/-2-^VXf/l/) 3 [ ( 1-7x^-3- 

1 ) 1 - ( 2 - ( 5' -^f-/V-2-^X-;P) -2-«yxf;k) - 3 - [ (3-y 
£ttf#&t£ ; 

m) 1- (2-f-X>--2' -f/l-2-^VXf/L-) 3- [1-7iX;K 3- { 
(3, 5-^^/UU5V— /P- 1 —^/P) -XfvP) J t°9V-^-5-^/H -byy 
-7A^n'J HXti-ecO-fbfflnlt^WtrF^S^fS^ ; 

n) 1- (2-7iX/l/-2-^VXf;l/) - 3- [ (3-7i_;Mf/W b^V"- 

5 — f ;P] - by yx^A7n S Y Mt*0>1£ffiimfi£Wf-&Ztinf>m ; 
o) 1 - (2-y^n7nt^TS7-2-^yxf/l,) 3-[(l-7i^-3 
-7i-;Wf/H t5V-/P-5->f/P] - 1 >J y"x>7A ^ n y KXHf «n D pf « 

p) 1 - ( 2- (4— Wy/I/- 1 -b^'Ji^x/P) -2-^VXf-;P) 3- [(3 
-7i/Jfy^f;H K9V-^-5 — f/H - 1' 'J y'x>>A7"a S FXlif «fpf 

q) 1- (2-7i-;P-2-^VXf;H - 3- [ (3 - (3, 5 - s JA^-)V\^=y V 

r ) 1 - ( 2 - ( 5 2 -f-X-/tO - 2 -^yxf;l/) - 3 - [ ( 3 , - ( 

3, 5 -i^f-^fc^y'— A— 1 — UV) b^y— A— fUyX^A 

?ny Y^\x^<n\m.^-mz%\m^fd\ws s . ■, 

s) 1 - (2-7iX/l/-2-^yxf;l/) -3- [ ( 1-7iX;P-3-7iX;W 

t) 1 - (2 - ( 5-^f-;W-2--^a:— ;P) -2-t^yxf;!/) - 3- [ (3 (2- 
S^nA^s^x-f^) t5y-^-5-{;H tfijy-^A^ny FXii^c^ftfetift^ 

u) 1- ( 2 - y7n7nf^7S 7 - 2 - ^yxf ;[/) -3- [ (3- (2-^?n 
v) 1- (2-7sX^-2-^yxf^) - 3- [ (3 - 

w) 1 - (2-^i?nrrrb°^TSy-2-^yx^;P) -3- [ ( l-S^n^*/ 
;k-3-7x-/Mf;H b^y— 5-4 ju] by yx^^ny KXti^ofbteift 

x) 1- ( 2-fXV- 2 ' —f;l/-2-^yxf;l/) -3- [ (3-7x7^fyyf 
AO b^y-;P-5-^;H try ^A^nu KXte*<9^ift^Wteit§#;M#SJS 

y ) 1 - [ 2 - ( 1 -myf/t/7 5 7) -2-^yxf/H -3 - [ (3-7iX 
)V*^~iV) b^y-^-5--f;H f y yx^ a 7 n y FXiif wttp^WC^S li 

z) 1- (2-7xX;y-2-^yxf/H - 3- [ {3 - (3. 5-yyW77" 
—)V-\-4)V) *^-)V) ) 1 -7ix;l,-t'7yWl/-5-^;V] by i7— 7A7'n 5 
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aa) 1- (2 - (4--hn-2-fxn;H -2-^VXf;l/) - 3- [ (1-y- 
?n^i/}V-3- (3, 5 -y^f^f5V*- /l— 1 -4 iV- X<f~JV) b^VWy- 5 
--f ;H t y i?-*7J±~?x3 5 FX{i^ttffi.^W£i*§£:ft#St£ ; 
bb) 1- (2 - (4--hn-2-fx_/H -3 [ (3 - (2 

-^a^jy^x^-) b^V— ;y- 5 --OH by y-^^yn S KXti-t^bKrft 

c c ) 1 - (2-fxy-2' ->f/y- 2->T^yxf-;P) - 3 - [ ( 1 -7i- )V- 3 

CffW£M#£iM ; 

dd) 1- (2 - (4--hn-2-fxn/H -2-^VXf/t/) - 3- [ (1-7 
ix;y-3-7iX /kXfvk) t^V— /P- 5 ->f /H f'Jyx>7A7'aS FXIi^Wft 
ttffl^WfcffSSfift ; 

ee) 1- ( 2-y?n7ntf;yTSy-2-^yxf;l/) -3- [ (3-7aiyJf^ 
* ^-;y ) e^y'-ZH 5 - >f ;k] b U y^^A ? n 'J KXIi^^flSKift^WtfFWStLW 
; 

f f ) 1 - ( 2 - D7a b/uT S7-2 Vxfyy ) - 3 - [ ( 1 -sy^u'vaf 
y7y-3- (3, 5-^Xf-/kh°7V-/P) .Xf-zW e5V-;W- 1 -AlV) **f-JV) t 
5VWy- 5 ->f ;H tU y->>A7n'J FXi2:^fl:ffiq a n^fcf¥^ ; 
gg) 1- (2- (5-?no-2-fx-/H -2-^yxf;l/) -3- [ (3-7 

hh) 1- (2-7x~/l--2-^yxf;H -3- [ ( l-7iX;l--3-7xy^ 
y^ f-/y ) h'7V"-/P- 5 - >f /H t'Jy-r^A^n'J HXIi-eoftfiift^WfcfFSS ft 
; 

i i ) 1- (2-fxy-2' — f;l/-2-^yxf/>) - 3- [ ( 1 -y-y*CKN^ y 
/y-3- (3, S-isX^JVyZ^V—lV-l-Jfo-X^lV) h°5V— /P- 5--OH b 
y yiW^n'J KXIi*«'ftSftift^fci^3ft»4tB ; 

j j ) 1- ( 2 - y ^ n7°n t^7 S 7 - 2 -^yxf ;H -3 - [ ( 1 -7i-/k- 
3-7x7Jfy^f^) b ? V-;ty- 5 — -f )V ] t°U y^ WnSH &tf -ffcttft^ W 
fm§=$;ft.#S ; 

kk) 1- (2-fxy-2' --f^-2-**yxf/>) - 3- [ ( 1-7x^-3 
- ( 2 -y-^n^^Vx^/k) tr^V— )V-5-4)V] t*'Jyxr)Ayn5FXiif^ 

11)1- (2-fxy-2' ->f;ly- 2-^yxf-;y) - 3- [ ( 1 -i^i/n^y 
A-3-7i7Jfy7f/W b°9V— /y- 5 ->f /H by y*-^A^ny KXJi^oftffi 

ifwr^^wi^i ; 

mm) 3- [ (3-7x-;Wf^) b°5V— 7t— 5 — ' f /y] b° >J y'yfilfiXtifOf 

nn) 3- [ (3-7x7^y^f;W tT^V— A"- 5 ->f /H tf U y^JSB^XJi:^ 

oo) 3- [ (3, 5-y\X^-/H^V— A— 1 ->f/y-.*^7y) f^V— /y- 5-W;y 
] b>J S>>X«i:^^fcLF n ¥Wtf^£W#Si£ ; 

PP) 3- [3- (2-y?a^y^-Xf;l-) -e^V-A— 5 —OH byy>X 

qq) 1- ( 2--^7f-;y- 2-^yxf;H -3 [ ( 3-7x7^y^f/l/) b^V 
-;y-5--OH uyyx^A/n? KXii^w-ftffliSi^WtffSS^-SiS ; 
rr) 1- (7xX/Mf;^) -3 [ (3-7x-;k7f/H b5V-/y- 5 ->f /H b 
y y'-W?n'J KX«^^lbl!tp a n ^W(c|^§ttt#^iS ; 

ss) 1- (2-fX7-2 ' -i;P-2-^yxf;P) - 3 [ (3 (-1— ^7f-;|y 
) b5V-/y- 5 —OH h°'Jyx^A7ny FXtt^^BBift^«Kil : SSft.»*S ; 
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tt) 1- (2-7x-/t/-2ffVXf;H -3 [3 (^-XX;W- 2 f )V~^)V) 

uu) l - (2 - (5-^f;k-2-fi^;H -2-^yxf/i/) - 3- [3 (2- 
7i-;Hf;H b^y-;ly- 5 by iy'-^A^nU HX{±-^cO^IS B n B ^WKI^ 

vv) 1- (2 - ( 5-.Xf-/l-2-^-X-/P) -3- [3 - (3- 

ww) 1- (-fV7°obVU) -3 [ (3-7xXyWfiW tf^V— A>- 5 -J >V~\ bU 
xx ) 1- (2 - ( 5-;*^— 2-f-x~;U) -2-«yxf;t/) - 3- [ (3-f- 

yy) 1- (2-fxy-2' --f^-2-^yxf/H -3 [ (3 - (N-^^-;k- 

zz) 1- -3 [ (3-^^) t7y"-/l/- 5 

aaa) l-(2-(l, 4^/y«ty-6-{;k-rsy-2-^yxf;l/) 
-3 [ (3-7xX/Mf;H K5V-A'-5-f;l'] b°U i?- -7A?n U KXfi-t^-ft 

bbb) 1- (2— f-^-V-2-A)V-1-^V^)V) -3 [ ( 3-7i~/H b? 

ccc) 1- (2-fxy-2->f;H -2-^yxf;H -3 [ (3-7ix/K t° 
?V-}V- 5 f ;|y] ^fy'J -7A?n'J KXii;^^ffl 0 a n ^^ffW§tLf#l»SS.U ; ' 
ddd) 3- [ (3-7x-;H h°^V-;U-5-^;U) ] ^ 7 'J VXfi-e^bffi^W 

[ff5f<Il69] 

a) 1- (2-^-X>--2' -f^-2-^yxf/l.) 3 [ (3-7xX/Mf^ 
) h^y-zP- 5 t"yyx^A7"nS h'X(i^^Lffi n a pr^W^I¥S^ft«^t& ; 

b) 1 - ( 2-fxy-2' -^f;i/-2-^yxf^) -3- [ (5-7x-/Mf;i/ 
) tt*r/—)V- 3 (J y-7A7n 5 HX{±^(7)-f[:«± B D n ^^lt§Six#^iS ; 
c ) 1 - ( 2-f-x>--2' -i/l/-2-«yxf/l/) - 3- [3 - { 1 - (2-^-x 
>--2' -- f/10 -2-^yxf-;t-b°U^^7A-4-^} ^^-b°5V"-^- 5 

d) 1 - ( 2-fxy- 2 ' ->f;P-2-^yxf-;U) -3-[3-{l-(3, 5- 
yVW7V'Wl-l-^k) *f7H t9V— /W- 5— "OH t"iJyX7A7'nS H 

e) 1- (2-fxy-2' --f/P-2-^yxf;l/) - 3- [ { 3 -7 /kX^-;Iy 
} -1- {2-b'Ji>VV} -tf^y— 7t— 5— -t'JyX7A7*nSbXli^«ft 

f ) 1 - (2-fxy-2' -f;k-2-^yxf;k) -3- [3 { ( 3 , 
^t5V-;i/- 1 -4 )V) x^tv- 1 -by b^ywi— 5 — </H by ^x-7A 
7*nS h'Xti^^-ffcffirf^Wtclf^S^SS ; 

g) 1- [2 - (^7 070^7$/) 3 - [3 - { (3, 5 
-^Vf-^b^y— 1 --f/10 .X^/P} -b^y-/P-5--Y/H -f'JyX7A7 
a 5 ^X«i^^t.l£ n a n ^tcltg§ix#-&JS ; 

h) 1- {2 - (4-xhn-2-fxx;H -2-«yxf;k) - 3- [3 { (3. 
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S-V^)V\^=yV~)V- 1 -4)V) *^)V) -b 5/-^- 5 ~A)V} -fJy^A 

i ) 1 - (2-y?n7nt";P7iy-2-^Vxf;l,) - 3- [ (3-7x^f 
>V ) V-/|y- 5 - > f ;H b »J i/—iyj± ?n'j F Xtx^^it&^Kf^^tiftS & 

j) 3, 5-fx- [l - (2-^-x>--2' -try^^ 

k) l - (2-fiy- 2 ' -^f;t/-2-^yxf;i/) - 3- [ ( 1 -v x.—)V-3- 

1 ) 1 - ( 2 - ( 5' -;><-7VP-2-^xxvP) -2-«yxf;t/) - 3 - [ (3-7 

m) 1- (2-fxy-2' -f;k-2-^yxf/|/) 3- [l-7x-/K 3- { 
(3, A't5V'-/>-l-'frt') ^fA-) J b^V-/ly-5—f/H -t'Jy 

n) l- (2-7s-;l/-2-^yxf^) -3- [ (3-7x-;Wf/W f7y"- 

5 — -f )V~\ - b U y^yA7'n 5 VXl±^cr>ik%tff a ¥mzim$ £ ; 
o) 1 - ( 2-y?o7of;k757-2-^yxf;V) 3- [ (l-7i-^-3 
-7i-/Mf/M t7y-/k-5-^f;H -h'U yx^^nU KXlif «tt H n n?« 

p) 1- (2- (4-^yy/k-l-t^Uyx;l/) -2-^yxf;P) 3- [(3 
-7i/JfWf;H t5V— /l^-5--f;l^] -tfijy-WoS FX(±^<7)^ffi n D n ^ 

q) 1- (2-7x-;H2-^yxf/H - 3- [ (3 - (3, 5-y/f;l/h'7y" 
.Xf-zV) b^V— 5 --OH -bU^*— >7A?n'J KX(±-?-<J0-ft;3S 

r ) 1 - ( 2 - ( 5 2 -f-xrylO - 2 -^yxf;l/) - 3 - [ ( 3 , - ( 

3, 5-y^f/l/t"5y"-;l/-l-f;l/) yf;l/) b^V— A'- 5 — -f/H t'JyX^A 

s ) 1 - (2-7xX;l,-2-^yxf;l/) -3 - [ (1 -7i-^-3-7x-;W 
b5V-;P-5— f;H byy-ryA^nU FXii^^tffipW^cimStL^S 

t ) 1 - ( 2 - ( 5 -j*f-;|y- 2 -fI^;H - 2 -^VXf-AO - 3 - [ (3 ( 2 - 
y7oMy^xf;M b9V-/U-5— - f/H t'Jy'x^^oy FXte^flSffifRr^ 

u) 1- (2-y7n7nt;l/TS7-2-^Vlf;l/) - 3- [ (3- (2-^0 
v) 1- (2-7x-/V-2-^7Xf/P) - 3- [ (3 - ( 2-^y J 0^y-;l-X^ 

/H t5V-;i'-5->frt'] t'jyx^A^ny vxizz<vim8t¥mz¥tmztm&m 

w) 1- (2-y^a7RWS7-2-^yxf;l/) - 3- [ ( 1 - is 9 o^df *✓ 
/W- 3 - 7 x :vkx f-^ ) b5 V-;ly- b U yX^Ay n U KXli-toffcJKift 

x) 1- (2-^x^-2' -f/L-2-^yxf/l/) -3- [ (3-7x7^y^f 
y) l - [2 - ( l-mvwsy) -2-^yxf;H - 3- [ (3-7x- 



(53) 



#^2004-529154 (P2004-529154A) 



z) 1- (2-7i-;l/-2-^VXf/l/) - 3- [ {3 - (3, 5-iAXf-/H^7* 
— l -WA) } l-7x^-t5V-;l'-5->f/H f'jy^Arn* 

aa) 1- (2 - (4--bn-2-fxn;H -2-^VXf/l/) - 3- [ ( 1-^ 
?nMi/;l/-3- (3, 5 -SyX^Ab^V— A- 1 -JlV-X^f-JV) b^V-A- 5 

bb) 1- (2- (4--bn-2-fxx;H -2-^VXf/l/) -3 [ (3- (2 
-i/^n^x/l/Xf;K b^V-A- 5 b»J ^-^A^tf* KXIi-tOftSKift 

c c ) 1 - (2-fxy-2' ->f^-2-«VXf/I/) - 3 - [ ( 1 -7i-^- 3 

dd) 1- (2- (4-xfn-2-fXx;H -2-^VXf/l-) -3- [ (1-7 

b^V-/t—5-^/H by y"x->A7'nS HXtt-t-O-ffc 

ee) 1- ( 2 - y ? n7n S 7 - 2 - ^ VXf /K -3 - [ (3-7i/Jfy 
j<f-;10 t"7V'Wk-5-f/H bj yX^A^O'J KXIifWltttfnf Wt^SiiH 

tort i 

f f ) 1- ( 2-y?n7'nf^rS/-2-^Vxf/H -3- [ ( 1 
iy^-3- (3, S-y^f/l-h^yWt/) ^f-/W) b^V— A— 1 --'f A) X^fls) b 
^V-A— 5 ->f A] bU y-W?o'J HXJi^^Kttiffi^WCfFSS^SS ; 
gg) 1- (2- (5-;nn-2-fxx;H -2-«yxf/k) -3- [ (3-7 

hh) 1- (2-7xX;|/-2-^VXf;H -3 - [ ( l-7x-;l-3-7i7Jf 

^.x^-a-) f7v"-^-5--f/n tyyx^A^ay vxitz^m&^mzffmzti 

ft&U ; 

i i ) 1- ( 2-fxy-2 ' ->f;l/-2-^yxf;k) - 3- [ ( l-y-^n^y- 
A- 3- (3, 5-^^b°7y— A- 1 -^A-^A) b^V— A-5-^A] b 
'Jy-W?n'J FXte^^ft^W^f^SM^&ii : 

j j ) 1- ( 2 - y ? n7n tVl-T S 7 - 2 - ^ y xf ;l/ ) -3 - [ ( 1 -7o;XVl<— 
3-7x7^fy^f/H b^V-A-5— fA-] tiJyX7A7'nS My'ttffifWC 

kk) 1- (2-^y-2 ' -f;l/-2-^yxf/P) - 3- [ ( 1-7x^-3 
- (2-y;nMy;l/Xf/k) bW-A- 5 --fA] bU y-^A/n 5 VXl±Z<V 

11)1- ( 2-^x>--2 ' ->f;P-2-^yxf;k) - 3- [ ( 1-v-^a^i/ 
;k-3-7x7Jfy^f;P) b9V-A-5--f A] t'Jyx^n'J HXJi^cTMkfJ 

mm) 3 - [ (3-7xX;Mf;H b^V— A— 5 — fA] b U S^JfilgJgXli^-cO'fL; 

nn) 3- [ (3-7x/^fy/f;H b^V-A- 5 ->f A] b'J i»tg|t^XJS^O 

oo) 3- [ (3, 5-y/f/l/t"77'-;l/- 1 --fA-^A) b^V*— A- 5 — -f A 
] b'J ^>X«±^lLt±p D n ^W^f^$:W#&i& ; 

pp) 3- [3 - (2-y^nMy;P-xf;P) -b^V-A— 5 -A A] bUi^X 

qq) l- (2— ^-7f-;l'-2-^yx.f-;i^) -3 [ (3-7x7^f;H b^V 
-A- 5 -4 A] b'J y'X7A7'n 5 KXi:^Oltlt n n n ^Wtltg§^#§^ ; 
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rr) 1- (7a-yWf/H -3 [ (3-7s-;Wf/H b^y-/l— 5 b 

ss) 1- (2-f-xy-2' ->f;k-2-^yxf;P) - 3 [ (3 (-l—)-y^~JV 

tt) 1- ( 2-:7xX/P- 2^yxf;l/) -3 [3 (^-X-A— 2 — f tV-X+lV) 

uu) 1- (2 - ( 5-^f-/V-2-^X-;P) -2-«yxf;k) - 3- [3 (2- 

vv) 1- (2 - ( 5-^f-/U2-f-X-;l^) -2-^yxf/l/) -3- [3 - (3- 
y x.J*isy°uX:iV) t5y-;l/- 5 ->f;H bU >J FXfct^^tffii&^W 

ww) l- (-fyrnbVP) -3 [ (3-7i-;Wf;H t^V-A-- 5 --f /H by 

xx ) 1- (2 - (5-^f/l/-2-fx^;H -2-^yxf/H - 3- [ (3-f 
*7iHWf/H \z'yY-/V-5-4/Vl e'Jy-^o'J FX{i^^ffi n a n ^CC 

yy) 1- (2-fxy-2' -4iL'-2-«yxf/H -3 [ (3 - (N-^f-zP— 
>- F — /V- 3-4 /V* 4~/V ) b 7 V— 5-4 /VI b y =J—^rM, 7 n y FXfi-eo-rt: 

zz) 1- (2— -3 [ (3-^f-;P) tr^V— yi — 5 

aaa) l-(2-(l. 4 ^^yy^^fy- 6 ->f /t— T 5 7 - 2 -sj-^fVX-fMH 
-3 [ (3-7i-;Wf;W fcf^V— 5--f ;H by y->7A^n'J FXti-f-co-ffc; 

bbb) 1- (2-fxy-2-f;l-2-^yxf/P) -3 [ (3-7i-/K b5 
V-/t— 5->f /H t'Jy^A/a'J FX«^fl^ n D n^W£f^£*X#Si& : 

ccc ) 1- (2-fxy-2--fW -2-^yxf^) -3 [ (3-7x-/W b 

5/-A-- 5->f;H VJ -W^n'j FX{i-f<?)'f[:ffiD Q n ^^f^StL#l>ikSV 
ddd) 3- [ (3-7i^) tT9V-^-5->f;l/) ] ^yu^x»i*wflsttiW**«i 

[ff5Rll70] 

a) 1- (2-fxy- 2 ' -i/l/-2-«yxf/l/) - 3- [ (3-7i-/WW 
) t?y-^- 5 — t'Jy-^ynS HX«*<^BKiHi^Wfcl1 : »3ft.#4« ; 

b) 1- (2-fxy-2' -f/l-2-^yxf/L-) - 3- [ (5-7i-Wf;l- 
) t^ty-/P- 3-4)W V y-W7'n 5 FX{i^^tt n a rt^tlfSS^#.g»iM ; 
c ) 1 - (2-fxy-2' -^f^-2-^yxf^) -3- [3 - { 1 - ( 2-f-x 
V-2' ->f;k) - 2 -^^yxf U yX>>A - 4 - f ^ } yf;p-f7ywt/-5 

->f;p] ty^7Ay7ns vxtezcoim&mmzwfmztin&m ; 

d) 1 - (2-fxy-2' —f;l/-2-^yxf;l/) - 3-[3-{l-(3, 5- 
yyf;l/t5y-/P-l-^/l/) f?y-;i/- 5 —OH t'Jy*x>7A7oSH 

e) 1- (2-fxy-2' -4/V-2-^VX.^-/V) -3- [ { 3-7i-/Wf^ 
} -1- {2-by^*;W -b^V"— JV-5-4/Vl -Kyyx>7A7n5 FXfi-to-ffc; 

f ) 1 - (2-fxy-2' -^;i.-2-^yxf^) - 3- [3 { ( 3 , 
)Wy x /—)V-l-4)V) X -f-fV- 1 - b U ^ } b^V— 5-4 /VI b'J^xi7A 
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g) 1- [2 - (y?n7nt/l/rS7) 3 - [3 - { (3, 5 
- ^ ^-/Pb^ y'WP- 1 - -f }V) X^-fV } - b5 5 - -f ;H -by >? - >7A 7* 

h) 1- {2- (4--hn-2-fx_;H -2-^yxf;H -3- [3 { (3, 
5-i>'^/t-b°^7"-;V- 1 7^/W -tf^V— /U- 5 ->f ;H -t'Jy^A 

i ) 1 - (2-y^n7ntWi7-2-«yxf;l.) -3 - [ (3-7i-;Mf 
;H b5V-^-5--f;H by y^A^n'J F;Wi*<?>rtafcH^(cft«s§*i»4* 

j) 3, 5 -b'X- [ 1 - ( 2-fxy-2' -f/l/-2-^VXf;l/) -i?Vi?—*7 

k) 1 - (2-fxy-2' -f^-2-^yxf/k) -3- [ (1 - 7i-/P-3- 

7i-;Wf;W b^yWP-s— T/H - f y y x^ d 'j FXIilwttffif Wt 

1 ) 1- (2 - ( 5' -^f/I/-2-fxx;H -2-^VXf/l.) - 3- [ (3-7 
ix^yf^) b 5 V'~)V- 5 - 4 H ■ ] b'JyX7A^n'JKXK c^ffctt ffl^Wfc:^ 
SfLHSJg ; 

m) l- ( 2-fxy- 2 ' -^/t.-2-^yxf/i/) 3- [ l -7i-;K 3- { 
(3, 5-y7f;l/t'7y"-/i/- l -A )V) *1->V) } b"7V"-/y-5-^;H -try V s 

n) 1- ( 2-7xX;l/-2-^yxf/I/) -3- [ (3-7x_;Wf;H f^V— 

5 ->f ;H -by y'x^A7*a5 VX^(nitm^mzim^fi%^U ; 
o) 1 - (2-y^nrnW57-2-^yxf/I/) 3 - [ ( 1 - 7i-;P- 3 
-7iX/Mf;H b7V'-/P-5-^/H -by yx^^n'j VXteZmV&ttih^W) 
tfNSS#i.»** ; 

p) 1 - ( 2- (4-\yy;l/- 1 -b^y yx:;P) -2-^yif;P) 3- [(3 
-7i7^yyf;M t9V-/l'-5— OP] -f'Jy-7A7'nS FXI«« n D nf 

q) 1- (2-7i-;k-2-«VXf;l/) -3- [ (3- (3, 5 -y^^/Ub^y 
—)V-1-4)V) *^)V) tT7y-;l/-5-'f;H -f Uyx wnii FXJi^-oftffi 

r ) 1 - ( 2 - ( 5 -pt^- 2 - 2 -^yxf^) - 3 - [ ( 3 , - ( 

3, 5 -iTX^/Pf ^V— A— l ->f/iO X^-)V) b^y— A- 5 — f A] t'Jy-^A 

s) 1 - (2-7xX/V-2-^yxf;H -3- [ ( 1-7iX/P-3-7i-/W 

t ) 1 - ( 2 - ( 5-y.f;l--2-fxx;H -2-^yxf^) - 3- [ (3 ( 2- 
y?o^y/kxf;H b^y-^-5 — f/H t'Jyx^^n'J FXte^-fftfettft^ 

u) 1- (2-y^n7nW7Sy-2-^yxf;l/) - 3- [ (3 - ( 2-y?n 

-Ndf^xf-yp) b^ywy- 5-4 fo] by y_^^nu FXJx^c^Ltit&^fi^rF 

v) 1- (2-7xX^-2-^yxf^) - 3- [ (3- ( 

;y) b7y-^-5-^;H ty^A^nU FX{i^^ttS^W^fF^$fL#^»JK 

w) 1 - (2-^?n7nt^rsy-2-^yxf/P) - 3- [ ( 1 - y-^n^^ 
^-3-7xX/Mf;H tf5V— ^-5— f A'] by ^A?n>J KXix^7)-ftlt n a n 

x) 1- (2-fxy-2' -f;P-2-^yxf;l-) - 3- [ (3-7x7^yy-f 
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y ) 1 - [ 2 - ( 1 -T¥-?V1->VT$.J ) -3 - [ (3-7i- 

)V* +)V) tf 5 V~)V tf U is—^J*. ^n'J FXJi:-?- ^ttffi^WCSS S ft 
; 

z) 1- ( 2-7x-/k-2 -^VXf^) -3- [ {3- (3, 5 -V*^)V\Z 
-JV-I-^IV) *^h>V) } l-7i-;l/-t7V-^-5-^^] t°y;y'~>7A:/n$ 

aa) 1- (2 - (4--hn-2-fX_/H -2-^JfVX^) - 3- [ (l->- 
?n^f ;y/t— 3 - ( 3 , 5 -i^f-zutf^y— 1 --f hr^V— 7P- 5 

->f ;H tf V ^-)A/a 5 HXJi^co-ftfflp^WtfFg^^SiS ; 
bb) 1- (2 - (4-— }-n-2-^-X-/H -2-^yxf;K -3 [ (3- (2 
-^?n^v/iyx^;H tf^y-^- 5 b°'J ^<>Ayc? 5 KXii^W-ftttfo 

cc) 1- (2-f-X>--2' -^f^-2-^VXf/l-) - 3- [ ( l-7i-;H3 
-7i;^Wf;H t°^y-;U-5->f/H h°U^-^7A^n'J KXti^^bffi^W 
CifsgESftft&Jg ; 

dd) 1- (2 - (4--bn-2-fx^;H -2-^yxf;l.) - 3- [ (1-7 
i-/i/-3-7i-;^f/U tr^y— 5— < /H try y-'7A7'aS FXfi-eo-rt: 

ee) 1- ( 2 - y ^ OTO S 7 - 2 V Xf ) -3- [ (3-7i7^y 

f7y-;p-5-^;H ty y'x^A^n u FII««tt n D n ?W^§W# 
f f ) 1 - (2-^?nTntr/l/TSy-2-*^VX^/U) -3 - [ ( 1 -ix^a^df 

^-3- (3, s-i^f-zHf^y— ;p) tf^v— a— l x<f-jv) tf 

gg) 1- (2- ( 5-;uo-2-fx-;H -2-^VXf/l/) -3- [ (3-7? 
x7^y^f;H t^y-;t—5— f/>] tfy yx^A^n 5 HXIl^^Hbffift^WtfF 

hh) 1- (2-7i^-2-^VXf;H -3- [ ( l-7i-lk-3-7x7^f 
S^-f-yV) tf^y-^-5--f;H try yx-zA^ny FX(i-f c7j^ffl B a B ^Wtl¥^$fL 
^Sffi ; 

i i ) 1- (2-fxy-2 ' ->f^-2-^yxf;k) - 3- [ ( 1 -y^P^y 
A- 3- (3, 5 -y^f ^h"7y"-;l- 1 -fyl/-yf tf^V*— 5->f;H tf 
y yx^A^oy KX{«^)fttt n D pfWt^§iifl§I ; 

j j ) 1- (2-y?n7'nhVl-75/-2-^yxf^) -3- [ ( 1 -7x— /V- 
3 - -7 1 y v- ^ fvP ) t" 5 y-A- 5 — i ;H try >?AyoSP M t.S£ n a p^e^ fc: 

rF§§m#sm^« ; 

kk) 1- (2-fxy-2' -f^-2-^yxf/P) - 3- [ ( l-7x-;P-3 
- (2-y7n^y;l/Xf;l/) tf^y— A- 5 ->f /H tf 'J y-i)A7n 5 FXii^iO 

11)1- (2-fXV-2' — f;y-2-^yxf/l/) - 3- [ ( 1 -i^tWrv 
^-3-7i7^fy^f;H — f/H tf y iy-^A^aU FXti-5-OfL.ffi 

mm) 3- [ ( 3 -7i-;Mf/H tr^y— A— 5 — f /H tf >J iy^SKtSXti^-ft 

nn) 3 - [ (3-7x7^fyyfiH A- 5 --f/H tf'J ^l-dKIMBXJi-ttf) 

oo) 3- [ (3, 5-y^f;l/t5y- A- 1 --f A-;*-?-A) tf^y— )V-5-4)V 
] try ^>X(±^0-fbiSD c p^WtfF^§ixf#-g.iS ; 
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pp) 3- [3- ( 2-^^n^^;P-xf-;P) -b5V"-/P- 5 ->f;P] byi;>X 

qq) 1- (2-t7f/I^-2-^yxf;l/) -3 [ (3-7i/^W) t^V 

rr) 1- (7i^Wf;H -3 [ (3-7x_;Wf/H t5V-^- 5 --f ;H b° 

ij^^ny KXi±-e^imft^W£f^£*lf#-I>i& ; 

ss) l- (2-fxy-2' ->f;t—2-^yxf-;i^) - 3 [ (3 (-1— 

tt) 1- (2-7x-/l^-2^yxf;H -3 [3 (fx^-2-^f^-^f;l/) 

5-4 fr] by i/-^Ai?n>J HX«i^co^t£ n a n ^WKlt®$W4-&JS ; 
uu) 1- (2 - ( 5-><^;P-2-f-x-;U) -2-^VXf/H - 3- [3 (2- 

vv) 1- (2 - ( 5->f^2-fX^) -2-^VXf/l/) -3- [3 - (3- 
7x7df^rnhVI^) \z°?y-jU-5-4frl by y-^^n y KXte^flM^W 

ww) l- (-fyrnbvp) -3 [ (3-7x-;wf;W tr^V— /P- 5 ->f;i^] try 
yxr>A7*nS KXii^^tffip a B ^tft§Sixf4^S ; 

xx ) 1- (2 - (5-^f^-2-fl-;H -2-^VXf/l/) - 3- [ ( 3-f- 

yy) 1- (2-^X>--2' —f;l--2-^yxf^) -3 [ (3 - (N-.X^/l— 
>fyK-/l'-3-'fyMf-;k) b^y'-/L— 5-4 jV] t'Jy->7A^n'J FXti-tcD-ft; 

zz) 1- (2-^-7^-2-3j-^V-X^) -3 [ bW— 5 

-4iV] f'Jyn-)i,7nS FX{±^iO-ftfio a R^tl^§ii#StS ; 
aaa) l-(2-(l, 4^yy"y^ty-6-H';l/-rSy-2-^yxf;l') 
-3 [ (3-7x-/Wf;H K5V-/l'-5->f/KI ty^Wn'J KXt±-ecML 

bbb) 1- (2-fxy-2-i;P-2-^yxf;L-) -3 [ (3-7x-/k) b? 
y-;k- 5— OH by yx^A^n'J KXJi-f- c^k*t B n B ^«^f^$ft#£J£ : 
ccc) 1- (2-fxy-2-^f/l-) -2-3T^-yxf-;P) -3 [ (3-7x-/l/) b 

ddd) 3- [ (3-7x_^) tr5V-/p-5->f;u) ] *y yvxti-e^bffip^w 

[fft*3g71] 

»ffc^H(W«fl»* 0 . 0 0 5-50 Wt%-tt> h , If 5 5 tCfBil^^&^WfflJ&f&J 

mtswcDWt l v o . 2 5ii%-5. o mm.%x'$> h . m&m 1 1 tias^-ft 

[ff 3^1173] 

m-t&mm. imzmm. mmm. r^-tm. ^mL mmm. mm. ^ 
i®m. \Z9 s >jbl jfiL^siffin. tmrnmrnm. ?m&mm. manmimjkm. 

. $L-MifM. *5t--dfb'^. J(t-7U— 5^*/MH, «JlMM:-&«. iJtbX? 
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[If *^75] 
5t ( I ) 




YJ48EH, IS*. liSVr/K^i ^Slf^^Km ; 
Wt ; 

R 2 » R 3 StfR 4 liSfcfcL/CF. CI, Br, I . OR 7 , N0 2 . T/l^/K TU- 
\for>J-/k ^PS/K T>7K C (O) NR 5 R 7 N C (O) OR 5 . NR 6 
R 7 , N = C (R 5 ) (R 7 ) , SR 5 , S0 2 NH 2 , S0 2 7/WMS0 2 7'J 

:;tR 2 , r 3 rx/k 4 ti»£fc«fc9^lfc&-?"ta6R*jBjat'$-4 ik*«-tr# ; 
xiiA5>f H>f:*>\ IUSH*:^ StfflRBMjj-y,. x^>M4*>. i/^WJ^y 

y, wmm^^y, vywfcm-iJty. #x.ft>WM*y* v>M4*>, BF 4 -&y 

PF 6 i DfiJcSP^Miff-U 

R 6 ii&sZLTH.. T>V*)V. TU-^MPVfnTy-^i: !3j£4&a&&»&j80r*u fit 

R 6 i4l^ttti^*T'R 2 <. R 3 MR 4 tzXLxmfr&Zb&T* ; 

R 7 J±$fc£LTH, T)V^r)V^ TV-frRV^f-nTV-/\/Z. } Of&&ffifrt>mi t £ti. Ztl 

w^zx^mmmne ti^sitm, fiLR 7 (i^t^^-c-R 2 , r 3 a 

«»KfcL<liaPR, «SSi«>L<tt=Ptt*rcft&ik* t T#, ISKfilSJi. 

. F. CK Br. I „ N. S„ ORXfT V 0 fohffifrhWtitl, 3\WXY<7)WM 

*lt rry-/h i±, 4±^m-w?^£*u ft«T- 2 <> l < 
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[ff*If76] 

asyu±, f, c 1 , Br, i, n n s, oatxa««fcu<«#eaffK 

c i - c 6 MbK»<t ojsfcsa^jWttu. , mm%7 5 izmm^tsw* 

[ft*lM78] 

tef^S;M§S*<OJS£>3fi»*£S-5-'*-£ i b £*tt, WSJHfciJVvt AGE 

m&R 1 "C%m% fix v ^ -ft-^ftrtfo l»t>L<ii**U:9*<* iWf Wn Wffli^ 
[If ^81] 



[00 0 1] 

commm, zK^it^m^^^^mmmpm: ^mzmimmm^m&commtzis 
mm. mmm. r^u-^mmmim, warn, ^mmm, %&&mm. m\t 
^Runmm^ y Mwm.<n^mzsm:-h & . 

[0 0 0 2] 

dvanced glycosylation crosslinks) SrfJBMS'tir'S <1 
[0 0 0 3] 

zix^ikism^ifxivmM&i&^L. m^x zii^cDim&mmmmcomz, 

[0 0 04] 

(Dft&mcO =7 is'%)l>ffi£ffl .AGE KJSKfl&tf A G E fflWM«=S<0«f££'f fcffiiHi 
*r—is 3 (AGE s ) iOJtStcOiatnA^^-f S^JS ^kcOTu^X&T/^S^ 
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[0 0 0 5] 

1 9 1 2^CMa i 1 1 a r dti. ?)V^l—X&V V tf— Xc?) X 0 tcWtMtf? V 

Mai 1 1 a r dKje{i^H9^^aV'3tt ; fTt/iai?t02m b T-|H§ 0 «*Jfc*>7l?* 
^Vl^rJ-^tJxJELTS^Amad o r ilftSKL, ^tl^^T^SsflTJl 
ffU/yt-y 3 yMli(AGE) AGEf^tli 
* yn ? m^m&M&BOf'skJtem to t 3 . 
[0 0 0 6] 

Wo^w&zm . s^fc. (basic) «amnBj£«B7^)j: a i^<^*> 
^wsu^-y^-^'-avWE^SSr^rt-r^^o AGEitiiiit. rage ( 

T& h k m^ZtlXX^Z . ilffl/jMt^ffiSW^Jfll^ffi (macroangiopathy) 
COiEfill^^rf SMSfta^-fLe^ bWX (oxidative stress) COHMt 

[0 0 0 7] 

Ut;-xXtt^3-x?)J:3 =5r JS7C« £ ? ^ jM» T )Vf S >- i: — «Wc A V * a is a 

y-rs i t iz x 9 . stiMffi*! ag E^M.^mmm.Tm^th r t a^cs § . i^Mgunx 

liffi- A G E fit* t ^^RJtBtt^iiJatc X 0 , A G E ^Jt^aj^ - £ . ^ 

3C<0*IIJnttAGEl9SWmiltttxtf h-:n9£ji6fc:$teff$-* fcfitfrfi* . <r ^®3tomjD 

mz. mw^ftAGE^cr>&t>mm%mkcr>i^z. AGEiz^mmxfo*). i&im? 
>^?Mizmmmx*%:\Mm&z.vh-7°<7)m$.T$>&. fto-c, \-rm*vwmrm 
ftLfzyv^-is3>m$i&mztt^&im$:±-& l^. i«^y^;i^i«AGE 

[00 08] 

AGE««)fSttItt«/;fe(:, ^<<?0^r^W-fcttSAGE^£7)f^B)r, ^RSX 

&WM&yvaisMmmtKm$ j tt&z\tt l zz. o „ AGEco^sr^-rs^^^T-^ 

[0 0 0 9] 

S^c7)^WN°^® (long-lived proteins) ±.t,Z$$W& AGEO^JtSt 

/yw/psh* (ptb) «?3 i a ^fb-^Hrtc j: o mst-r^ ^ t **u4age 

Ka^^W^K^ffilS^«i:RiBL5.oBKlS-e-4 (##ffXlR2, }f fulfil ) . 
[00 10] 

AGEmm\MiAGEmmmxhh\Y/^Mi, \s^vMz*h x a ^^mmmmza^ 
x£.i l zmm%i>cox'$>&. 

[0011] 
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AGEmmm 

itiUAGE %®MT% h it&m* .AGE 0 3\ £ £3*1 £*t£ SWtt^W 

[00 12] 

AGE^«tCj; DAGE^i£1i£^&^^§£^*S!l£. AGE^it^tC «fc 0 ^| 

[0 0 13] 

AGEPiW^'J : 

AGE <^£ijc£M(f& itti DAGE cOJtffi^tttf 4 £ i: -Mfcl^jS- . AGEO 

[0 0 14] 

»®(sreaafe»t4jtt* ± a ^^^{t^AGEioppMstL^r^^jUctis^^a 

m% WBOfnnUmWM II (inner blood retinal barrier 

. ~coT&.n. ?vy-is3>t,z£&mm?>^7Mcomm<vmm(?MMX'$>2>„ mum 
^nmskmmm^^^m^mmm^mmitA g e co$j&x-$>h , it, agem 

[00 15] 

Wo lffenbuttel et al. , 1998). 
[0 0 16] 

mm, mzAGEtf^x'tem-^m^ximmMmm^zmo u^txtmLxi^m. 

[0 0 17] 

4LfoftXCDAGE<7Mm<7)WW (blocking) izm~3<\^<-Z>fr<Qf8&]X'% 

mmt^<nx a ^mwos^-t; ± o , AGE<oflrwflca»s>«o*<9£i8**&H , « l - 1 tw 

[0 0 18] 

±IE-C?lfflL/S#B?Jt^^§tlTV^ilDs AGE^SrJSW-ri»j&\ XiiAGESrffi 

s F*Jlg t> L < {iffl<7)JB^fg^a^^BWO«iHKRBi LT v ^ . 
[0 0 19] 

AGEoife*t«^^S^PBilt. TIEfclKW-ftidfc:, m^^OSAz^m^fix^ 
[0 0 2 0] 

3fttfLfc^U^-^a>*»asBl (AGE) CD$ii&t*yWli'-CDffl(Vmm$.. 
J&^WfE^IBIra^: (research publication) t^j; O+^tBfcfc^il 
TV**. Be i s swenge r ( 1 9 9 5 ) ii. AIH^ISft8*tC*Stt* AGEII 
3S*WS^«Otffi<?D5Baf: WaW"4 ifc^U. Makita et al (1991 
) ti. AGE^r^HO^iD^iiMt^^SJKtTW^it^^L^o ±l2^[fiE 



(62) 



#^2004-529154 (P2004-529154A) 



!4, AGEi^^ffi^^n^^-^^SHT^SitSBBete^LTV^S. Yama 
uchi (1997) 7S J9'T— i?>l l ZkZ> AGE^Wfe&W^'ltJSfttt^^ayt 

JKM£W<&£0£&«^£^t^§fl-O^ (Ellis 1991) „ 

(Sou lis — Llparota, 1991). 
[00 2 1 ] 

fe'XHirata, 1997, Murata, 1997), l£^TfIJ^tt«ffi££ 

S?^tt«llJ£^*fi : &S^^-l.^^^§ttT^-g» (Hammes, 1991, Hamm 
es, 199 A, Roufail, 1 998) „ 
[0 0 2 2] 

(Kihara, 1991, Miyauchi, 1996 agihashi 
, 1 9 92) „ 
[00 23] 

Bucala (1 996)li, 7fn- J±^MWl\ffiCO^&m* <7)§mZ!K$MiZ% 
adhesion molecules) CDgffi. m&COfo&Wil %kZm%i£ith Z. t 

, zti^m^TTU~A-m)wmim\*zm%%&t%mLx\^ . Kirst 

ein ( 1 990)il ( i ) W&&tom*&kn*Q&$fth AGE^A^fBt hJflL 

mmsitemLxfc^jE&x'fo*) , (id i*j^AGEtti^M»^rt*t«flj*#3«<o8J 

it* 1 *?*, -f" LX ( i i i ) «t AG E tt? h 'J 7 ^ X t (7)ffi5#ffl 
14, JM^£#JS»ftf>§l*fc*rS - 4: 
[0 0 24] 

KUAGEIt ^^L-fe^-RAGE^^-tTrt^WiatfflSffffl-f-S t , 

Kappa BfcJSttfcU S#^£f8^S8*tf«ie7-*iliW-4 fcJSIfir^Si t 
[0 0 2 5] 

54TyxRTfM$m&teTZlth. mm. AGE-KWWALT-7 1 1 OJUMIi, 9S 
m^ltSeoliMS § <7)tMJn £ &BI £ -it , IftlRtfO 3 >-T^ -f T >X £ fr_h§ £ i k jWjr 2 
tltUS (Wol f fenbutel 1998) „ Aronson et al (19 
96) iii^WillfiiRV'TitMtiM^jt^fcft^AGE^&flJ^^L. JE-*U&**5 

[0 0 2 6] 

Seftel ( 1 9 9 7 ) 14, #-»Ji&8fc Jt« LTWmSS^ESSfttt*?)'^ h ^ 

(elevation) £jj*ufc. m.^±mmmm^mmm^mmco 
7 7 i u-y a yav'^SKtiSw^^ y ^^f' a. i/-y h y J At I) a g ei^t 

[00 27] 

Vitek et a 1 ( 1 9 9 4 ) 14, ^-^7 5 n-f K^vT^- F ( 0 A P ) z^'jE^S: 

£a¥«^"rcww>o < o agesc^ (mp) {4**1 ± o -r tsaea: 
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mzw o rwr & , mm lx ^ h j -?-&xu^ ^ap immzwmm<Ykx$> & 

[00 28] 
[0 0 2 9] 

Li e t ai (i996}ii 77 v co>tm^mmf%~m<nnmz$itf & 2001s 
&mm£5-z-x^h a ®.t>cr>m%x\ r^jyr-vv (ageismm) uagessw 

ISflli: LTO77 h^ltSi 9fiV«AGEtSiit ¥^AWW**-^0ttfc*«l 
[0 0 3 0] 

PISrt-riSrSI^»3Rtt1iSfe*feKJiE«i*OlEfe*i-r2». ?n/^r^> (chlo 
rhexidine)«j;3 #-BWtt»fi#feRJEStf3 

isi?ytf2-Wim-C :W ! lt i Zi.^)^<^njm^^'th^^)V (pe 1 i c 1 e 
) ^>±lRtJftlinS*«if:fc:i l 3. fLTH2t:fMlM4«Mai 1 lardR 

[00 3 1 ] 
[0 0 3 2] 

AGE j&\ XiifiBi<5*&SB*t* v f&'ffc^Bi«. PKfcitJftS^-IBWfeS 
[00 33] 

c\it^(Dwm,t^x . mmmtztt 0 mm^m^m^mizm-t^m^m^. t 

JiL^LTfcO. ^WiaffcffLfc^Uy-^ayiWaSl^^JfiT-ftft. AGEcO^fflU 
[0 0 34] 

WHfeft»ill®lflfc*JJtS5Et:2SlV7*'f rtru-f-r— (diabi 1 ity) co^WM 

tt«rc*&. bm§« (pd) tijujgjawfciaitjaa-cfflK^ jft?S{»s^LT-m 

aii. mnMtLxm\ l ^&irz>£K)'m^7'}va-xmm<na.x'$>& < 1 . 5, 2. sxii 
4. 25g/dD . bbttjit*i«v^^3-x*jsj4. m&mmzm&omfiLfzT' 

V 3 ti(AGE' s ) <7)m4m<V±f£$:ft ^ AGE' s (i^fij&itft*tlfi 

[00 3 5] 
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[0 0 3 6] 

a. jt*avw«-jiii«tt^fifiE 

b. VFMtt&WfB. 

c. Wfig^WKW, 

e. msttpii. 

h. rt^ifl&«0||M*gPF£, 

i . tiimm. 

n. r^y^W"?— ft. 

p. agflsafiftfcttsa^ffliwssw, at* 

q. S9fiB»t8*£. 
[0 0 3 7] 

[00 38] 

uyy^fft*)!.. x5xfyi^yA7ftfc^ rj^-^yJ: DflflBttT**), * 

l>*>f Vfx^y^^t^ a ^x^yRUa^—yycom^t^SiL. R-oWxfoti 
hb. Skmizm£ZtL&ti\ Xt,m>Ofztz£tit:mz%cr)B£^\ LhRVmcoti&fr 

[0 0 3 9] 

i^/K /'J^-yayXWMai 1 1 ardiit^§. SSl^iRSSi, ^fc-HHSSfr 
W\ JWMiai't'K^Wfc L<(iiff (odd) if^ttl»^£^f^^t, 

fl^>^MH3& 1 . m^Lfz^va^Mtmrn-Am (ages) 
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[0040] 

[004 1] 
[0042] 

[0043] 
[0 0 44] 

*M*fc*(cSBIU &.*?XWifel>e>&* K)W<%&« ^ffifl ( f r own line) 

[004 5] 
[0046] 

2 . flgcWfc L< «4l^H6^1L/^H^ . 
[0 0 4 7] 
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[0048] 

•tm^izmim. nmm <am^*k *hs, ^v^ymmm/mxht . vmmmt 
mhKT'vir-i' a y^mmmmm^mzm^xm^^im^m-rh . nBctpbw > 

HwawhHW^-fkr n -t x cDffi^-^^-fr*^ & . 

[0 0 4 9] 

S^Wt 2 o?)grT- 7 ^ ^M"A G E *J«**ftJ(|« L-b^^MH^ T-£> £ . & 
J»0=M:<7)M a i 1 lard&ffiHi. ^rJ-X&lPJ J: 3 &M7L»'^ 

«fcRJCLt«fe^at*^t^-&ii:*Ma i 1 1 ardmUl 9 1 2«:?^ 
BTS. Mai 1 1 ardKmii, Mttk?yj*?WC0T§SXk<?>18m.ftmt:ftLX? 
^^I^lLT^Amador i Sft Zti&mrC988ZtLXffif 

VP-is* ymt&m (AGE) £±rifrtS l ^JcD«ffi^RJ5ET* 6 . 
^B^^ffi<7)ffii0ttW(i. Am a d o r i «HR^»K«^3-X<0^ftT s Ct>ai»L 

ffMSrffl a ot\ mmx-fo h . a g Emmmmiz^mv? y^^wco^ttm^m 

WX'fo&^XCD7°v^X<r>&f&cD*t-ftX'i>$>Z>. ^fcra-fe^cDfflt. aKeBSfix^;*. 
^yRV^^y-yycoXo^&m^^^yy^VJz^tm^z^L. tew 

<u j ttL^cr>mm<'tz>» zcD^-mmm&^-Mmmzmcoay-yyRv^ 

5Xf y\.cofe=f (i , jfflSiO ^/U t £tt Lloi-^ L&tf 5 A G E £D£ 
mzm<« ^tt&37-?yt,Z}ilf&AGE B(0&ffl£.^\yiX<7>&Ef39aRM (sea 
nning force microscope) ^ffll^Sf^li, tijDL^8I«AG 
E s «#ftTT\ ^7 -y h CO a y-y ymmiZH \ *T^&«itftiBfc^S&3*l.fc £ 

[0 0 5 0] 

t^MeymtcD^zte&th mmy vtuvtfA g e s co^^atif 3 ^-yymmwzmg 
:fe&9!:a»#firv>£ ^ * ^lt . fit»ffcw«aifttP5 s^srA«**iiiAG e s z>£j£x 

iz&mx'$>&c\ti>%aL>tix^& <#WffcJ&R6) . 

[00 5 1] 

^^sfw^sfec ^fc^^/mmssjts^ (##t^«7) . w^tio. uvkw 

x^xf-yaVffic0igJ»^>-^^«iOAGEs^^^m3P$-tir-l.i^* i ' 

[00 52] 

—9>wst ( a p ) - 1 stasia?- ( N F ) - k Bwm&t> vtz 5 h a >-f y TD N 
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xco«t 5*«7B(|falB^fi*uvA*4rt— S3a^*9^;P^^§^i»o age^o 2 
uvARSitTT'AGE siio 2 - , h 2 o 2 syo h £^gaER*B££lfc$N& # 

ffittWft (elastotic material) C0*t«, »«aa»<?3ft: SWL*) 

tm< . 

[0 0 5 3] 

UVAI^AGEs«lffi«it(:, X-^-^-df^KT-^y^jStS^^tl^. >I 
W±UVA-AGEs X^/l.^-A«^««J«K3l±^«^ wa3i*§S-ft.^-^»fl:^ 
fE^i*MSr^LT^§^S 0 iJUiTrVS^HU (ATP) M^fSBX-^'-^ 

[0 0 54] 

ft s a g e <r>mm izx o £M w t a * . 

[00 5 5] 
[0 0 5 6] 

j&>< LTAGEco^^^x.-g>^^^-r-&^^^ffl^T. &mcn>^kmfLhv)m$& 

[0 0 5 7] 

3*lTH&. fi£r>TAGE«^jfifc:J:"53l#jBiS*t&&J»<?3*'tfc* J !HSEft L<«MB^ 
y'X7Xfy(:is tt& a g e £Jj££&^?-.2> £ t & . *Sffil!<*>-fltett£ flfc<7) 
[00 58] 

■RfftitAWCft*. *StWt-. AGE£|fifcFL ; AGEfcffiiggU AGE«J 
m^R^37-yy%ffi$:^ffii-&-frl L l$. flSttift (cosmeceuticals) 

[00 59] 
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fc«sa&, ?^fe {mzmmsa/ummm) . ta-3-/k nytmmm (mmmcoxo 

[00 60] 

i±x— sj-df^K^xA^— tr (sod) -&&7)\"9ttv*jv**%s?— tf (gsh 
Px) c^idiSriBIt*****^. raSMft^jBWJi^^^tilHiL. KU 

[00 6 1] 

JSHte*¥--f fe5<=flr-5/iBHfcB&jBW<'D*aB (compromised 

antioxidant status) N 8SlfcWfitfl§<7)#BfM (indices) 

[0 0 6 2] 

till tfflv^flfifc. TIEt^&^iHi^Wffl3*tC'€-*i.6t*1»tffl^«i ' fc ■§> 

a) L*>0>«SIRtPFHK 

b) ffl^Lfccof&fim^Bfr. 

c ) m*ifi«<o(safc. 

d ) &m<nzmm. 

e ) &nem&oYim.mf^m, 

f ) L»OfiBiaV J FR&, 

g ) ^M^<7)3 yf^a- y/a^fis, 

h) X}-V y"f--?~9^m.TkXfl'^, 

i ) mnmmtf^ffi, 

m ) ? y-yycomtk^ffiRmm. 

n) ^Jf^§*cOK«. 
o) &J»tf)(A9tf>&#. 
P ) &J»OJJ§^i^L 
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r ) &J»£*f5|3flL 

s ) mgco&mcoM'Mt. 

t ) —^tzCDW/Js, 

u ) %fflJflL«^3gffi£7)M«at>' 

v ) ^mm/^mm^im, 

[0 0 6 3] 

it&mco a g e -mm/ a g e bew&i^ s^w»*}SttKafr? < ^a^wfflii^ #> 

T)^y;^-?—m (A. D. K -^-^V^fi ( P. D. ) , Ayf-f >t?v>m (H 
. D. ) „ jlifr-A-ny-^.g. (M. N. D. ) s ^J^Mpf (Prion disea 
se) 

[0 0 64] 

»ffiK*8 (ros) ommzti&miwxhuxw- a.-uy<n&m 

i>£0£0^<O^{i+^-C|ai^$fL-rv>S [Mu nc h G, et al. 1 998] „ 
[00 6 5] 

A. D. fcfcWTli. 5 b 3 y Y U mtlPf^, 7Sn-{K^-^7n-tX;aM 
MifeWSt^afKWH^VF-y^^^l^ffloTV^ [Sm i t h MA, et al 
2 0 0 0] „ 
[0 0 6 6] 

x-^-^jf v- k yxA^-^fficfc tt^jSHg^Mti. wtm&mmcvM n 

[0 0 6 7] 
[00 68] 

»^&tTO^ttllM?tt£fiffi ( D VC s ) 

F-rf-yy'if?WF*x7i~h (nadph) -^-df is?—- ewiSftffcotsrc 

3HtatXBMtB&±ffJBH* (CAT, gsh Px, SOD) cornet Lxmtih . 

JdliK^3-x»Ki:lWfcfflI-MWU y't*DNA*«^IB<a:EwBBittfcjS 
Lfc [^BffSSRl 1 ] . 
[0 0 6 9] 

ROSli^3-^|jMfcRt^SifTtfc^U3^Mbtt»«Sl (AGE) *)#Jifc9|SRc£j£ 

-r& . ros tf9^jjt*iD v c s osesfctsv ^as«rfawt*t^-i t s^tflass**** 
;i-a-x| eiKtaiw u *-/m»tt 9 ^^^jS^tffiraS . mmtrv&gtzti 

X-^-^yF>f^y (O z - ) . t FnJfy;l-7y*/l/ ( ■ OH) ai^iMWlsWIS ( 
H 2 o 2 ) wid^rlfMfctttfiaWct^*. ^'U^^HtSV^rj-^geK-ft.^^ 
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ztix^^&cr>x\ =7 i Jt)Mrmi Lfz7 V3i/Mtmmmm <age) <o&&$tmt& 

rJ^/HbXti^U adfi^T 1 '— v-a > (glycoxidation) kUfCffT-fto ^;fl£> 
S^fr/WiHftS* (NO) ^Stt^XJi^x y^y^ft d k <c J: 0 jfll^co^Sr 
*5rW rt&WffifcJMWifcfterf-. Mai 1 1 ard^*f*flAt«S«£ti«\6a 
^SgfRfiS^iHH^fcL-CfPffl-TSClfct. IBIIfc: J: 9^3*1*0*4 [D. Gu i g 1 i 
ano et al, 1 996], 
[0 0 7 0] 

mnmik (radiation enteritis). j^S&&&Mt $>VtZ.9&Tf 
[00 7 1] 

^O^a^^b^aA P4 5 O^SV'lHIKMy'^^^lrVf-y^^^'-^^f^-t 

ZtlXUZ [ I s h i i H, et al. 1997] „ 
[0 0 7 2] 

^Jg) «iROSt-j;0fiJ^§^-5»„ 
[00 73] 

^> 

T*So t Fn^^^^/WiDNAtciJV^T^oeft^Sr^-f^. O H 9 S^/Wc J; 

mstsmvmo&imm (abasic) < ap > mLimu-cmma^fh. 

[00 74] 

e*J«5ESt/vtffiW^r«iiMHfc(tft *iJn££ t»4 . ' Offl&fc&r L < 4 x>-x- *✓ 
^fu»r^W«^SifRW& 7 u-y Wfi£*£iii3Si £trf#& . H*Ka0EI3lT^SieiWfc 

-issyztuzmmp>nf&&&rh. ^xRosim^ymm^mt^m-frL, dna 

flBit5l*iBiL. DNAfIf«co|gfM^*S^ft ' bizXKi. fttfynj -i/^-i/ a > 

mmzMmmmttLftz . 

[00 7 5] 

1 ) 8fr#> 

2 ) mmmskffy 

3 ) n^> 

4 ) ¥L#> 

5 ) MttMfelS. 
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[0 0 7 6] 

mtkCD (lifelong) &m<7Wtfcffi±1ft%&mZ>LWK<n^lzn LX$mt& t 
[00 77] 

m^m^mm^h . jffl.wM^v^TSjcsffiigigffl^^T-g.s^Pig*: nadh 

-tf^35 J (Zalba G. et. al, 2000, Rosenfeld ME, 199 
8) . 

[00 78] 

im.t>z^^hw\(Dmmx'hh. fa-mstv y^mcom^mr^-^^iz^if 

1M h^^y^^M^-r^itfff?^3KatXjfll i WM^eJlll«g§*^^-r«. (Max 
well.et al. 1997) . 
[0 0 7 9] 

[0080] 

» B*^^ - tf «IMf & h t jgTc-r s pjfgtt & ©SB 

. wi-iisaett i oimwa* fc . 5 vtDv^mfix^bmz Rosa 

[0081] 

it^wxh^xfi. MXPfS^^t. jBMart*^^^Aji«iafflfav$aetfe < s t u n n 
e d ) >mmizMf&&Mmmmm^ikz$it,m2>mfficD lot «,,g*«h.s . 

[0082] 

£ fc Sift 3 *Vt v i& . 

[0 0 83] 

h i vmm. 

m^m±mmm^x^(7)mm^H i v&itTii^ffi«^^TiiiK$nT^ bhu 
riyx, flHtwffcsjs^w i a & h i vm&.<r>mm<?>\ > < ^frcommizws- lx v ^ *» 

[0084] 

wasmmm& (copd) 
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WmmXfohii>'?-7')V9 $lVi/X^-yyy9—*£ (Gamma-GC S ) <7)MB=F& 

ii\Z.T>^T-a4 i— ^WvStt-fL,. ^£_hfeig«, WMS&friiiL B*^tr>i&*mcom.A 

comm. ^m^m^tRVm-mmirmcDmi^i^mi^ix^r^^Th^ lm 

acNee W, et al. 2001] . 
[0085] 

mvmT^cDm* <mw,z «, hto<s> & t ztix § fc. 

[0 0 86] 

HSJSL 

[0 0 87] 
[0088] 

^ t ^tzscouyx^mimmma. &mmmzmzm^z> . 

[0089] 

1 ) ttS$ttM« 

( a ) T/i^y W ft 

( b ) ^—*>v>m 

(c) A>f^y/fy« 

(d) »^a-nyja 

( e ) 7°V^>m 

3 ) tt££ 
(a) JUJffiJJL 
( b ) 

( c ) mmmm& 
( d > ptavismKiwry 
4 ) fflra&f. 

( a ) r^3-;HSHfFltlfe» 

(b) «ttcsyffi^ 

5) 
( a ) 

( b ) SgJUllBltfV 

( c > m*?> 

( d ) 

( e ) JgttMfeH. 

6 ) 

( a ) Txn-AttMRH-ftJl 

( b ) foffim 

( c ) rnmmtt- 

( d ) l*Jj£««t^F£ 
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7 ) mmm 

(a) &wmm. 

( b ) mm& 

8 ) H I v^s 

9 ) PfiJ^S 

( a ) wasmmm& (copd) 

( b ) IQJBL 

1 o ) 

( a ) *£jt#cf?Jfc 
( b ) M&tRQ 
[0 0 9 0] 

xmmms, s 53, 

«ftfFlS5, 6 5 6, 
fcflJRrfFSfS, 8 5 3, 

fcunefinw ,7 58, 

«ft?F?F55, 13 7, 
[«flvfclR6J 
fcHHffFSfS. 2 7 2, 

*im5, 8 5 3, 
[^WpfF^CMl] 
Brown lee M 

2 9-1632 

Vasan et alf, Nature, 199 6^, 382 : p. 275-278 
Nordbof, J. Dent. Res. , 58, 1 979^, p. 1429 

Hm¥fXM4 ] 

Boni R, Burg Gf, Schweiz Med Wochenschr, 2 0 
00$, Step 9; 1 3 0 (36) :p. 1 2 72-8 

Odetti P , A r a g n o I, et al. f, Gerontology, 19 
98$, 44(4) ; p. 1 87-9 1 

Pu g 1 1 e s e PT#, Dermatol. Nurs, 1 9 9 8$ 12^, 10(6 
):p.401-16;quiz 417-18 

Calabress V, Scapagnini G et. a 1 . f , Drug Ex 
P. Clin. Res. , 1 999*; 25 (6) : P . 281-7 

Berneburg M, et. al. ^1, Photodermatol Photoi 
mm u nol. Photomed, 2 0 0 0*12^:16(6) :p. 238-44 

Masaki H. et. al. , Biochem Biophys. Res. Comm 
un, 1 997¥lH 1 8B : P. 235 



7 o 3nmm, m&Bit ■■ 1998*12^290 

2 6 1 nmrnw 

7 0 3^mfflw 

5 8 3^-mmm 

9 1 6*§*mm 

1 7 6^mm 

7 0 3^mmm 

et all, Science 1986*, 232 : p. 16 
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Hitoshi Masaki et. a 1 . f, Biochemica et Bio 
physica Acta 1428, 1 999^, p. 45-56 

[^Witxitti i ] 

E. J. Harperf, The 24th Annual WALTHAMR/O S U 
SYMPO S I UM 

[00 9 1] 

wise, whse. %mmm. %&m?mm* mm*Yv**^$smm&mfm&mM 

^&m<n^m:im^&^mzhWk±zti. ^co^mim^comfrLfzyua^jv 
itmmzimz^hwz^m^mn&^-z-sts* 

[00 92] 

*mi<m 2 co a m& . a g e * ^ 5 H^is^m^^-ft^ * 

[00 93] 

*^<7)is 3 co b wj i , age wmxtwmm * 5 m^mm^m^mcMt^ci 
mmmam^h 1 x-h h . 

[00 94] 
[00 9 5] 
[00 96] 

#3|HJi<73S&6<7)BWW:. a) 5y*WU)Bitt, b) A G E ffiSSffigtt&t* c ) AGE 
[0 0 9 7] 

*^bhcois7cobw(4. ffla&stt lx -tL^cDit&m^wm&^mmiZim^ 

h l\b X*foh<, 
[00 98] 

[0 0 9 9] 

ofc«>0>#Sc*il#t* i t x-h h . 

[0 100] 
[0101] 
[0 10 2] 
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[0 10 3] 

[0 104] 
[0 10 5] 

[0 10 6] 

[0 107] 

[0 108] 
**Wtl;JaS I 
[0 109] 
[ftl ] 



[0 1 10] 

«L ; 

R 2 . R 3 &X/R 4 li3fc&LTF x C 1 „ Br, I s OR 7 s N0 2 , T)V^)V, "vrn 
TV-frZ-ktsTV-fr, TS'JK C (O) NR 6 R 7 , C (O) OR 6 , N 

R 6 R 7 , N = C (R 6 ) (R 7 ) N SR 6 s S0 2 NH 2 „ S0 2 T/Wf/K S0 2 T 
U-^± DJ**Wa»6»f;ft. ; R 2 . R 3 SV'R 4 »4*£fcJ: "3-SBc$:o-CSieR*#Jfi 

ffltR 6 tiHt-ffc-6*+TR 2 . R 3 Sy'R 4 CiLti^SCh«'l ; 

R 7 iiSfcZLTH. T^^^T-nTU-^Sr^tfTU-^J: O^-Sffifd^Stfii. 




X 
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EHS-fbSnT^^^. x(i^^-f fM*>-. ltBH?|->\ ^umm-^^y. x/^yi 
-f^-y. ^^BH^:^ ^xyi^y, vyv~YA^y, ~?v-i>W4Xy. *y 

u-m*^ mm^^y. wmtf*>. u ^ffekSH^y. ^x^ym^^y. v> 
m^yfy, bf 4 - rj/pf 6 j; v)m&ffifrt>wi$ti. 

xm^mm.^m-th z. t s ] 
rawa«pw»oA g e -wmzws&h . 

[0111] 

tz i — 8 * fl-r s ± o rat $ ft t ^ s i i: h mvjmm z tjk-r 

^'T'S^,, Sjt*fiF s CI, Br. I, N, S, OWIT ] J —)VfrhWi£tl%> . if 4 L 
< 3 mT^Bfl^s&sfiPfe^-* . 
[0 1 12] 

it^TSfiS'Siss**^. ru-/H4ifasi6*ry-/i/, assaKry-^stfer 
,ci,Br, i,n, s, oarxe«*fcu<i±*«aBKc 1 -c 6 ^t**^3ifcr 

[0 1 13] 

*F4U>JH«fc*iVVC, *«BB»i3« ( 1 ) ^£&8JB?)AGElRSBfl AGEffiWflfS, 
t/ "5 S^fr/Hf *#J3r£> V^^ft^^)M^^WXii;lt«t a a n ^W(:itW§ft#S ig£ L , 

[0 1 14] 

Ut2] 




[0 115] 

R, f±*3lFCJbSj&\ &SW;fflMttfcL<tt#ttttR (Cj -c, 2 ) (c 
2 -C 12 )7l^-/K (C 3 -C 7 )y;nWlK (C 5 -C 7 )y?nW 
~/K ty^oT/Wll/. t"y?or/^-/K \fDy?n7/l/^K 7'J-/k 
)V*)V^ \fn7'J-;K ^o75^W^IK^, i^T-lflt t<{i:^-ttj; 0^ 

sfurm&ifc**-?^ litlilttAo^y, tHo^fy, ~hn, y77, 757, 
^yftmyAj;«l)$l«S*^. &&V>ttfi^fcL<li#ttttR (C t -C 
8 ) TVt-^f/K (C 3 -C 7 ) y?n7/W, 7/Wy?n7/W, ^/Wm^TA- 
3r/K ^/WNDy?o7;^/K 7U-;k 77^^, 7^;i7'J-;k T/i^;!^ 
fn7'J-/K T^a^/knt-^r/K ^/1/An7y-/P, 7/W/Kfny;n7/l/ 
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\fny?ynW;k ^An\fny?!inrM;K ^n7U-;k ^ 
fn77W;P, 7;W7'J-^, ^W^fnT'J- TS--7K T/t^^ i'TA' 

[0 1 16] 
[0 1 17] 

C[ 2 ) 771^— /K (c 3 -c 7 ) y?nr;K;K ^Any?n7;^/K J\n^ 
7-X3z/'7nTlV$:}V^ yry^ny?n7^/K ^An\fny? nT/l ( 
C 5 -C 7 ) y?a7^-/K ti^nr/l^K t*y;u7^-/K \roy?n 
7/Mr/K 7'J— /K T^l-^/K \fn7y-^, \fn77/W/k ^An7'J- 

i o "?S* § V * £ i f: # T# ; 

Ri o li^nyy. hFnJfy, — ho. y77« 75/, ^An7/^/k ( 

Cj -C 6 ) Xte^vAj^SIfcWx ; 

xiiA^^iM^y, if#H^>\ »fifP;SH^>\ x>v*>MJ*y, i^^m^^y 
pf 6 -j: ojsssa^sftttu 

fit. ^{Bia^RttL<ttB^*l^tl,<f4MJK^±t=fl^**^. ^ft 

olf^ttLtl^ £ f: 3&*"C* &5iL<fi6£>L<«±7 HUt&TgJ&fS £ t £ 
[0 1 18] 

[0 1 19] 

Btefcfr<Z>£, Mxtf L i , N aSt/KJSO j: 3 &T/k# U^S£ ; C aM'M giSi?) «fc o 
&TtU#V±M&WlL;1iWMM* mUfVis>. Tfl>*?->. fT—iSy* S^x^y- 

. rm?B$g. ;s°/l^X— h (palmoates) N X?yX}l-fcyW&^ 

^ y -fen y ymm , y f. ^i^/HtttSr 6 i fc a 1 *?* £ . 
[0 1 2 0] 

a) 1- (2-fiy-2' - 3- [ ( 3-7i-/Wfil- 
) t7V-;k- 5 — f t'J ^ A 7n 5 K ( -fb£* 1 ) ; 

b) 1- (2-fxy-2' -fil-2-^VXf/l.) - 3- [ (3-7i-/Wil 
) ***rY-)V- 5 - A )V b° U yx-?A7a 5 H ( <ft£^ 2 ) ; 

c ) 1 - (2-fxy-2' -^f^-2-^yxf/l/) -3- [3 - { 1 - ( 2— f-X 
y-2' ->f;k) -2-^VX^t°y i>'^'7A-4-f-^-} /f/l/-t'7yWl-5 
-> f;H f'JyX^yVDSF <-ffc-^Hf3 ) ; 

d) 1 - (2-fxy-2' -f;l-2-^yx7-;l) -3-[3-{l-(3, 5- 
^f-A't 1 ->f /10 yf-/H tr^V-/!— 5 — t'Jy*x>7A7nSF 

UtS'tiHA) ; 

e) 1- (2-fxy-2' -f;l-2-^yxf;l-) - 3- [ { 3 -7 i^f^ 



(78) 



#^2004-529154 (P2004-529154A) 



} -1- {2-t°U^VK -K5 x A-/V-5-4/V] -tfyy-->A7'nSK (fll-^ftS 
) ; 

f ) 1 - (2-^x^-2' -^f;t/-2-^yxf;l/) - 3- [3 { ( 3 , 5 
/Hf^/— /V- 1-4 >V) **$-)V- l - tru SW> } 71'- 5 -4 /10 b°»J ^-->A 

F (ft£«B6) ; 

g) 1- [2 - (y^n/D^TS/) -2-^VXf/H 3 - [3 - { (3, 5 
-5^X?-/Vt5V—/>- 1-4/10 ,X^/tO -b°7V"-/P-5-^;H -f'Jy^A/ 
OSP <<ffc£ft7 ) ; 

h) 1- {2 - (4--hn-2-fx-;H -2-^Vxf/H - 3- [3 { (3, 
5-^f-;Utf^y— 1 — f/10 M~lV\ -b^y— /U- 5 -4/10 -tUy-W 
/o* F (-ffc£*8) ; 

i ) 1 - (2-y^n7nWSy-2-«yxf;k) - 3- [ (3-7x-;Wf 
IV) t°7V'Wl/- 5-4/10 tiJy'^A^niJ F (<ffc£ft9) ; 
j) 3, 5 -b"X- [1- (2-fxy-2' -^k-2-^VXf;H -ty>>^ 
A- 3 -4/10 -t^V'W^yynS F (-ffr£*l 0) ; 

[0121] 

k) 1 - (2-f-X>'-2' -^;P-2-^Vxf;H -3- [ (1 -7x^-3- 
7i-Wf;H b^V— JV-5-4JV1 — b U y^A^n U F ( lfr=rt4>J 1 1) ; 

1 ) 1 - ( 2 - ( 5' ->f/t/-2-fl^;H -2-^VXf/l/) - 3 - [ (3-7 

x— /I^X^-/10 b^y— A- 5-4 /IO b >J Is—'fy 1+9 n y F (-ft-^12) ; 

m) 1- (2-fxy-2' -4 /U- 2 -^yxf;l.) 3- [l-7x-/K 3- { 

(3, S-y^fM^y-^-l-^^) ^f;l-) } t°77WP-5-4/H -tU>? 
~*7A?ny F (<ffc£*l 3 ) ; 

n) 1- (2-7i-;l^-2-^yxf;I/) -3- [ ( 3-7i-/WflW t^V— 
/t—5-4/10 — 1° 'J y-7A7n 5 F (ft-&ftl4) ; 

o) 1- (2-y?n7"nh";l/TS7-2-^yxf?l-) 3 - [ ( 1 - 7^—tV- 3 
-7i-/MW) tT5V— /k- 5 -4/10 -by yXW^q'J F (<ft£-$Ul 5) ; 
P) 1- (2 - 1 -t^ij^) -2-^Vxf;H 3 - [ (3 

-7x./df>';rt?7l0 t^V*— JV-5-4JV] -t"iJy-7A7'nSF ( Itlsi* 1 6 ) ; 
q) 1- (2-7iX;l/-2-^yxf/H -3- [ (3- (3, 5-y'yf;l/t"5y' 
-A- 1 -4/10 ^/H t5/-/I/- 5-4/10 -h"'JyX7A7nyf' (ft^ftl7 
) ; 

r ) 1 - ( 2 - ( 5 -.Xf-A— 2 -fX^) - 2 -^yxf/k) - 3 - [ ( 3 , - ( 
3, 5 -i^f-Ab^y— A- 1 -4 /tO *^A-) tf^y— )V- 5-4/10 b'Jy^^A 
?n'J F (^ftl8) ; 

s ) 1 - (2-7i-;P~2-^yxf;l/) -3 - [ (1 -7i-^-3-7x-/M 
f-/lO tr^y— A- 5-4/10 tUy-^nl) F (l^fel 9) ; 
t ) 1 - ( 2 - ( 5-yf;t--2-fXX;H -2-«yxf;l/) - 3- [ (3 ( 2- 
S^nA^*^x-*7lO b^y-A-5 — fA] t°iJyX7A^n'JF Uk&%&2 0 ) ; 
[0 1 2 2] 

u) 1- (2-y^n7ne;l/7S7-2-^yxf;l/) - 3- [ (3 - (2-y-^n 

^y/l-XfiH t^y— A- 5 -4 A] tyyX7A^niJF (j^ft2 1 ) ; 

v) 1- (2-7xX;l/-2-^yxf;P) -3- [ (3- (2-y?oMy/Hf 

)V) b^y-A- 5-4 A] b y y*-7A 7n'J F (<ffc&«j2 2 ) ; 

w) 1 - ( 2-yyn7nf/I/7Sy-2-^yxf;I/) -3- [ ( 1 -z/?n^i/ 

)V-3-7x. ~/Vji -f-)V ) b 7 "f—)V— 5-4 A] b y i/*X7 A o 'J F ( -ffc-S* 2 3 ) 

x) 1- (2-fxy-2' -4 >V-2-ttV^;V) -3- [ (3-7xydfy^f 

A) b^y-/P- 5-4/IO f'Jy-vA^OiJF (<ffr£*2 4) ; 

y ) 1 - [ 2 - ( 1 -7^yf/t/75y) -2-^yxf/H -3- [ (3-7x- 
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z) 1- (2-7x^-2-^VXf/^) - 3- [ {3 - (3, 5 -^^/Ptr^V 
—)V-\-A)V) *^)V) } l-7x^;I/-t 0 7yWl/-5->f^] t o yy-woj 
F (ft^»2 6) ; 

aa) 1- (2 - (4--fn-2-fX-;H -2-^VXf/t/) - 3- [ ( 1 - ^ 
^u^^-3- (3, 5-^f-;l^bT^V— )V-\-4)V) -X+)V) t°7VWl/- 
5— f AO tTU y-^Ay'nS F Ut^2 7 ) ; 

bb) 1- (2 - (4--bn-2-fX-;l/) -2-^yxf;l/) - 3 [ (3 - (2 
-^n^^x^yW b°5yWl—5->f/tO h o y^A7nSF (ft^ft2 8) 

c c ) 1 - ( 2-^X^-2 ' -^l/-2-^VXf/l/) - 3 - [ ( l-7x^- 3 
-7x^^W) b°^y-;l--5--f^] eU^-^nUH (ft^ft2 9) ; 
dd) 1- (2 - (4--bn-2-fX-/H -2-^yxf;H - 3- [ (1-y 

3 7,;-/kxf/i ) b^ywi^-5->f/H try^-^AynSF (^^3 

0) ; 

[0 12 3] 

ee) h s 77W^ 1- ( 2 -i^ny'nbVI^T S y- 2 -^yxf/H -3 - [ (3 
-y^y^f^^) b°7yWl/-5-^/H b°U^~ WnUK (ft^ft3 1 ) ; 
f f ) 1- ( 2 - y ^ nTn t7I/7 S 7 - 2 - ^ 7 xf ;|/ ) -3 - [ ( 1 -y;7u\-^ 
^-3- (3, 5-yyf^b 0 7yWH -\~A)V) -S~A)V^ t°'Jy-7A?n 
U F Mfc^Hj3 2) ; 

gg) 1- (2 - (5-?nn-2-fx-;H -2-^yxf;p) - 3- [ (3-7 
i/^y^f/k) tT5VWl'-5— f/H b°yyXT>A7n3F (ft^rft3 3) ; 
hh) 1- ( 2-7x-;^-2-^yxf;H -3 - [ ( 1 - 7i-/i - 
i/X+jV) \^yV—)V- 3-4)V\ b°U^— Wn'JF (j^ft3 4) ; 
i i ) 1 - ( 2-fxy-2 ' -^;I/-2-^yxf;l/) -3- [ ( 1 - S/^evv* ^ 
;k-3- (3, 5-y7f;l/t°7yW^-l-f/I/-7f/H t5V^- 5 ->f ;H b° 
ij^A?n>JF(ft^3 5) ; 

j j ) 1- ( 2 - y 7 nTn t7l-T S 7 - 2 - ^ y xf ) -3 - [ ( 1 -y 
3-7x7^fy7f;I/) tr^VWP- 5 ->f ;H t^JyX^/nSF Hfc£*3 6 ) ; 
kk) 1- (2-fxy-2' -^;I/-2-^yxf;l/) - 3- [ ( 1-7x^-3 
- ( 2 -is?u^i/)V^)V) tT^V— )V-3-A)V\ t°'Jy-7A7nSF 

3 7); 

11)1- ( 2-fxy-2 ' -^;I/-2-^yxf;l/) -3- [ ( 1 -^n^t^ 
;l/-3-7x7^y7W) K^VWP- 5 -A ;H t°'J^W7nyF (ft^ft3 8 
) ; 

mm) 3 - [ (3-7x-/Mf;P) t°77Wl/- 5 ~A }V\ tU^SKS (-ffr£*!j3 
9) ; 

nn) 3 - [ (3-7x/^y7f/M tr^VWl— 5 ->f ;H b° y V>WSISl ( <ffr^ 

4 0); 

[0 124] 

oo) 3 - [ (3, 3-zs*^}V\±yV—)V-\-A)V-*^}V) \fyV-)l - 5 -4 )V 
] bUi» <*fc£!ft4 1 ) ; 

pp) 3 - [3- (2-^nM^-xf;P) -t^V-^- 5 ->f b°U^> ( 
ft^«4 2) ; 

qq) 1- (2-t7f/t/-2-^yxf;H -3 [ (3-7x7^y7f/M 
— ;P—5->f;H t°>Jy-7A7niF (014 3) ; 

rr) 1- (7i^/Wf;M -3 [ (3-7x-/Wf^) t°77^- 5 ->f ;P] b° 
iJy^7A7ny F (ft-pft4 4) ; 

s s ) 1 - (2-fxy-2' -l^-2-.^yxf/k) -3 [ ( 3 (- 1 -iry^fV 
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tt) 1- ( 2-7*— )V- 2^VXf/l/) - 3 [3 (^X-;l^-2--f ^-j*^) 
tT9V— f;H t^U^A?u'JF (ft^»4 6) ; 

uu) 1- (2- ( - 3- [3 (2- 

7x-/l^xf;l/) b°^yWP- 5--f;P] b 0 U^-^A^oUF (^t4 7) ; 
vv) 1- (2 - ( 5-^/^2-^x:^) -3- [3 - (3- 

7xy^y7nbVI/) b°^yWl^- 5 ->f /H h°>Jy^A^n'JF (ft^ft4 8) ; 
ww) 1- (^V7n^;l/) -3 [ (3-7x-;^f/P) b°^yWP- 5 ->f ;H b°U 
y-W/nSF Hfr&*fSl4 9 ) ; 

xx ) 1- (2 - (5-^f/^-2-fX-/H -2-^VXf/l/) - 3- [ (3-^ 
^7x^;Mf;l/) t 6 7yWl/-5-^/P] t°y^^A^nUF (ft^ri5 0) ; 
[0 12 5] 

yy) 1- (2-fxy-2' — f;I/-2-^VXf;^) -3 [ (3 - (N-X^)V- 
4>Y—}V-3-4)V*^)V) b°^YWl/-5->f/H bfU^-^A^nUK (ft^j5 
1) ; 

zz) 1- ( 2-^7fv^- -3 [ b°9yWP-5 

aaa)l-(2-(l, 4^/y^f >-6 ->f 7-2-^VXf ;P) 

-3 [ ( 3-7 *—)V*^)V) b°9yWk- 5->f ;H t°yy^^A?uyF (-ffr£%5 
3) ; 

bbb) 1- ( 2 -fxy- 2 ' -^f;I/-2-^yxf;H -3 [ ( 3-7x-/H b° 

7VWP-5->fM -5 7u^t°yyX^^n)JF (ft^ft5 4) ; 

c c c ) l - (2-fxy- 2 ' ->f/LO -2-^yxf;i/) - 3 [ ( 3 -7^-/W 

K5/^-5-^;H ^yy-w?n'j F HLi^fij5 5) &tf 

ddd) 3- [ (3-7^;W tr^y— ;>-5->f/^) ]^yyy (ft^ft56) 0 

[0 12 6] 

yxb ^TIB^^^f : 
[0 12 7] 
[«1-13 
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N 


-CH 2 


-CI 


36 


7 x - ft 


H 


H 


H 


-CHj-C (0) - NH - 
( * £ n 7 " n t ° /O 


N- 
7x1 ft 


N 


-CH 2 - 
0- 


-CI 


37 


£ n 

'X ^ */ ft 


H 


H 


H 


-CH 2 -C(0)-2- 
? 


N- 
7x1 ft 


N 


-CH 2 - 
CH 2 - 


- C 1 


38 


7i: ft 


H 


H 


H 


- C H a - C ( 0 ) - 2 - 
fx- ft 


N - ( 7 7 n 
A * S> ft ) 


N 


-CH,- 
0- 


-CI 


39* 


7 1: ft 


H 


H 


H 


& L 


NH 


N 


-CH 2 


t£ t 


40* 


7x1 ft 


H 


H 


H 


L 


NH 


N 


-CH 2 - 
0- 


& L 


41 


II it 
(b) 


H 


H 


H 




NH 


N 


-CH 2 


& L 


42 


<\ ^> ft 


H 


H 


H 


& L 


NH 


N 


-CH 2 - 
CH 2 - 


& L 



[0131] 
-5] 



(84) 



#^2004-529154 (P2004-529154A) 



it # m 

No 




E 2 




R4 


R 5 


A 


B 


Y 


X 




43 


7xift 


H 


H 


H 


-CH 2 -C(0)-2- 

f yf ft 


N H 


N 


-CH 2 - 
0- 


- Br 


44 


7x1 ft 


H 


H 


H 


- C H 2 - 7 x 1 ft 


NH 


N 


-CH 2 


- C 1 


45 


1 - 

* 7f ft 


H 


H 


H 


-CH 2 -C(0)-2- 
f I- ft 


N H 


N 


-CH 2 


- C 1 


46 


2- 
?l_ft 


H 


H 


H 


-CH 2 -C(0)-2- 
7x1 ft 


NH 


N 


-CH 2 


-CI 


47 


7 x - ft 


H 


H 


H 


-CHi-CCO) - (5- 
if ft-? l>-2-0) 


NH 


N 


-CH 2 - 
CH 2 - 


-CI 


48 


7x1 ft 


H 


H 


H 


-CH 2 -C(0) - (5- 

ft-? iy-2-0) 


NH 


N 


-CH 2 - 
CH 2 - 
CH 2 - 0- 


- C 1 


49 


7xlft 


H 


H 


H 


■{ y 7 " n fc ' ft 


NH 


N 


-CH 2 


- Br 


50 


7x1 ft 


H 


H 


H 


-CH 2 -C (0) - ( 5- 


NH 


N 


-CH 2 -S 


-CI 


51 


1 - * f ft 

- a y y * 

- ft - 3 - 
yl 


H 


H 


H 


-CH 2 -C(0)-2- 
f lift 


NH 


N 


-CH 2 


-CI 


52 


H 


H 


H 


H 


-CH 2 -C(0)-2- 

fyf ft 


NH 


N 


-CH 2 


- Br 


[0 13 2] 
[Hl-6] 




it £r ^ 

No 


Bi 










A 


B 


Y 


X 


53 


7xift 


H 


H 


H 


-CH t -C(0)-NH- 
(3 

7xlft) 


NH 


N 


-CH 2 


-CI 


54 


7xift 


H 


5- 
Br 


H 


-CH 2 -C (0) - 2- 
fllft 


NH 


N 


U L 


-CI 


55 


7xlft 


H 


5 , 6(5 tC 

sa* m <% 


-CH 2 -C (0) - 2- 
f 11ft 


NH 


N 


& L 


-CI 


56 


7xlft 


H 


5, 6(5 iC 

'■\ ■' >■ t * y M 


& L 


NH 


N 




-CI 



[0 133] 
Ut3] 



(85) 



#^2004-529154 (P2004-529154A) 




O 



mm (c) 

[0 134] 

SfflutAGE M^Sr ffiifc/HMrf & £ iitci: 0 „ m£.f£ a g e ««<^BJn t W«TK« 
< ; t *W 4 . 
[0 13 5] 

[0 136] 

1 . N , N ' -fx (-rj^n;l^) tH^yV 

2. 3- [ hK7y7*M-;H tl)y'y 
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3.3- \_2-*fyX)Vifr—!V) hF7y7*M-/W b°U^> 

4. 3- [ xf/i/rsy^-;H b°y^> 

5. 3 - [ ( 2-:7;c~/kX/L^~/F) b F^V#/F^~7F] b o yi>> 

6. 3- [ (2-nh^y)Xf;^y^-M b°>Jy> 

7. 3- [ ( 2-<yy^/Wy) xf/^^y*/^-;H b°y^> 

8. 3 - [ x^;M-^^/M^/H b°y^> 

9. 3 - [ (2-7x-/l/rSy^-/I/) hF7y7*M- ;H t°'Jy> 

10. 3 - [ xf^TS/*;l/*-;H by^> 

11. 3 - [ (2 - (4-^f/P7^-/U/W-/RF7y7^«) ) ] b°y^ 
y 

12. 3 - [ ( )V) -tF5y7^*^] bUi>> 

13. 3 - [ (2-7x-/M^yxW-/P) hF7y7*;^-;M bU^> 

14. 3- [ (2- (3-y?n^y^7nA7^^) tK7y7^;l/^] t°>Jy 

15. 3- [ ( 2-.X b*y) xf;l/r5 7^l/*-;I/] t°»Jy> 

16. 3 - [ 1-^V-l - (2-j* F^#yF*^/P) t°Uy/H tF5y7t°yy 

[0 13 7] 

1. 2-7n^W/W7xy 

2. 2-?nnnf/W7xy 

3 . 7xfy^7'nS F 

4 . 7xty/^n>J F 

5. 2, 4-y7nn7xty/l/7'nS F 

6. N-7x-/I/?nn7t FT 5 F 

7. N-y^n7°nWnn7-fe FT 5 F 

8. xf/lz/n^ T-bT— F 
9. 

10. N->f V7nt 0 ^nn7th7 5 F 

11. N-?nn7tf;P-2-b°n'Jy7y 
1 2. ^nnil, 

[0138] 

(^JfcCTi A) 

age -mmimizm^&i&wsft*? 

mmytva-* fr^ys^m^ yam nv? s y t —mzj y^^- ysy^h^t 

[0 139] 

7yiW'Sy (H^v) (bsa) 
U ^Kt^««At£* (pbs) 

S^nTW FEL I SAU^f Sp ectramax Plus(Molecul 

ar Devices, USA) 

5 ?n7W FS^f^ ( B i o — T e c Instru m e n t s , USA) 
P H.X— ^ — 

mk&: E 1 i s a (g»^-f A7 7 ;F^> F$jtK£ (Enzyme L i nked 
Immunosorbent Assay) ) 
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[0 14 0] 

1 6 Omg/m 1 COfy^PK. ^SdfiLTf T)Vf 5 V ., BSASy'l. X 

«t * y ^KaawHE**, PBstft^WL^o r^^-hu^A^o. o 2%«ist 

R&J8RW2: Ltlm^fc. 0.22 M7-( /^-£^LT^£*tMiF3®U 3 7°C?1 6 

u o t e d ) . - 2 0*CVfii#L;fc. 
[0141] 

AGE«F^Stt*^^-53tW:. 10 g/m 1 (7)1 63MrelAGE-B S ASr«^cD?l 
JKOf&Stft^i: 3 7 °CT"2 4 HflSW >^ a^-i" 3>"U ELI S At J: &|£@t 

[0 14 2] 

ELI S AiililToa D fcfPSrixflfc : 

1 . M«cvmmc7)l 6 jMHB A G E — B S A SrfM^S £ L-TS^n^-f ^-71/->±C3- 

2 . icmm^ ^ x^ifc 05n g -20n g <o«irc=st 5 ? n * >r ? -71^- h ± 

3. n-USYttlW^^-ya^lft. 

4. -fydf i\-y 3 yLJtfts rU— hfcPBST (0. 0 5%«Tween 2 0* 
#tfPBS) tiifLt. 

5. 3 7°C(CcBUTPBS4^5%X^2*$/^£ffl^& 1 ^ra<?5ilSBf*fi :j 3r->fe. 

6. ri^-hSrPBSTr-ac^t^. 

7. A G E - B S A tWfl, -Mft^ii. . y°]/-b£37°CTimm-1 y^J-^-is 

a yLtZo 

8. Tlx- b^PBST-C-ijfe^t/to 

9. ~<5dK#:. ift^-^'HRPO (*-X-7f'^ yyA^^fy^-fe') SfSffcSrfllt 
X.. y]y~bi3 7 8 Ct 1 W y^i^-y a > Lit. 

10. 71/-UPBSTt'ML/t 0 

11. OPD (^hyx-^y'TSyyt h'n^nU F) aW§BMK**tfflv^» 

12. 3 7TTC1 5^TbK ^ A"*— v'a VL/ii, 5 ? P71/- h E L I S A U — rT— 
fcfflV^ (4 50nra^f^y^620nm'J-f^/) ti5«-&OD (3K^»K 
) iMSLfc. 

[0 14 3] 



xaEWHHStt=OD 4 5 0-6 2 oW-OD 45 0-6 2 0^ 

x 10 0 

OD 4 5 0-6 2 0^ 

OD 4 5 o _ 6 2 o |W=KlMfc^ft i flrL"C3 7lCfctJV^T2 4I^RI-f ^^-^3^ 
L^<?)2 0 ngiOAGE-BSA^PR^S 

OD 4 5 o _ 6 2 o M.^=^S^S«^M^^t-^t3 7°CtB^T 2 4B#HH V 
^fA^-y3yLtS«20 n gCOAGE - B S ACDWtBl* 
[0 144] 

7n7h/77^- < 77i£ 

^n7h/57^-tl^<*Mffl^t *fc£*<9 AGE E£*Mtt * L fc . 
[0 14 5] 
WM : 

WSii?nvb^:M- (GPC) lz£&ttMimm'P<7>?y^7ncr>^tm, 



(88) 



#^2004-529154 (P2004-529154A) 



A£>"f\ #5Ao£P£$ (v 0 ) tctsv^TJftHf-*. %7J±m^cr>m3UUmW'h$^ft 

llftS. -^IfcOAO (V t ) im=F(Q9\-&e>tm (V 0 ) ^fi^ft^AO 

V t =V 0 +Vi 
[0 146] 

tot, mmmftyMmfv^hT'jyj- <gpo naxii. swiwiUD 
rtx^ y-—yyi,z&\ix. mtmrntimmziitz. ^^sssmr^y^y (bsa> 

^ U 3 SsTHbRKSfe (AGE) £ S^Wl^TifliS Ltz . B S A i; AGE — B S AtfD*? 

. WAG E B S A ( A G EBEWMW^rPC-Y V* a.^-i' a >" ) C0M« t J£lR3 fL 
&B#<7). AGES^MTt-f y^f a^-y g V§il!tAGE-BSAc?)lS^ 

WHtfJ^SBSAfcJj^vrkJiOiiUfc. 
[0 14 7] 

SBll^Jft&O 1 6-ar B lAGE-BSA^fc^^t^^^tl.^iiJK<7)^iJt-^^, » 
[0 148] 

* L V ^*«<0aM6 A G E - B S A|W(«iat^KW , C«BlSflJt AGE — B S AODiBMfcO 
[0 14 9] 

«ifcR VMH A G E - B S A mm ^0-7h/7A^UT2^±^t-^ § fL 

: 

b-? i =ifrfr^Mtr-? 
h°-? I I =fi^flt'-? 

t°— ? I + 1°— ? I I =-£i+AGE-B SA 
[0 1 5 0] 



(89) #^2004-529154 (P2004-529154A) 

I \Z^^%^M= 10 0— XI 0 0 

I I tc£tf£?o$t$= 10 0- XI 0 0 

mm&mz&tfzv-z i +tf-# 1 1 <D¥gm 

10 0- xi o o 

miz&tt&V-*; I +t?-5? I I 



[0151] 

[0 15 2] 
[*2] 
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S it 
(mM) 






1. 0 


51. 72 




5 


85. 31 


it-B-m 1 1 


5. 0 


76. 84 


1 2 


10 


89. 23 


ffc^-ft 1 3 


10 


81. 05 


ft^#! 1 4 


10 


58. 14 


{L£-#> 1 5 


10 


80. 03 


ffc^fc 1 6 


10 


95. 51 


ffc^ 1 7 


10 


52. 27 


fc-tm i s 


5. 0 


52. 97 


ffc-£-#J 1 9 


10 


91. 22 


{\L^m 2 i 


10 


93. 43 


ft^#> 2 2 


10 


100. 00 


2 3 


10 


53. 29 


{Yi^m 2 4 


10 


97. 72 


2 5 


5 


98. 59 


{t&m 2 6 


10 


42. 37 


ffc^ft 2 7 


10 


86. 98 


flS£"4fc 3 1 


10 


45. 72 


3 4 


10 


100. 0 


ffc£-#J 3 5 


10 


66. 66 


m-s-m 3 7 


10 


85. 45 


0 


10 


66. 06 



[0 15 3] 

fr< 8. 11-19. 2 1-2 5. 2 7. 34. 3 5. 3 7&T/4 Oii# 

mizmtitzAGEWtmsmTFL. ^^tm^^s. 11—13. 15, 16. 19. 

21. 22. 24. 25. 27. 3 4M3 7 (Ty^mii^M.hZMm.^^X hh , 
[0 1 54] 

t^i^)AGEi»att 
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fe*fe<7)i5^:PJEF*}-CS^4?Sfe»fe. 7;L-7A^?-, WiM^yT^^ TVX (ar 
tlrial compliance) StWBtt. ffi^. JgJSStlrfciStt&KfS&ffl 
MftSW. SMfflMB^aVMK^A G E ^^^ttfcSWeWT* *fl!W>«WEl*£<Ofc 
W^^Ctottffl^tOin.iit, (a) AGElSfL (b)AGEffl^lJ 

„ ( c ) ^ i?*)vmiffl<7Xk-&faco^Mcr>WFm $■ . v > < o^^^a^w^o^ixti^ 

[0 15 5] 

AGE PI^Stt^M^SMSi 
[0 156] 

HT«*a^ffll\ KDrtrp"Jfc*Jl**Ma i liar dRJS^Kllfc^^H»Bl*£ 
BBELfc. #HH#fBS5, 5 14, 6 7 6^HJ|ffl«&lfgXW#ltmO 339 4 96 A 

[0 1 5 7] 

^yftiT/irSy (BSA) s Wlflll Omg/ 

m 1 Rtf 500mM(?)BS AM 'J df — XCD«iRWiftK**^& i5fc, 'J VgfiMSWA 
&*(PBS, P H7. 4) ffTfffiKLfc. iSW^frtfc^T'fb-^l^^&n^lT^o^,, 

afc^flHfi^Sttff^fcfttcr^i-hU^ (o. 02%) t^^+fcOnx^o bs 

l^t^£#*L&V^J^i:E<^^fc y^^-i/ ayLfz, 3 7T7T7 B 
m-4>*j- y <.-y3>Lfz&. #fK4 0»S^n^>f ^-KWfcttlDaiU lmg 

Molecular Device, USA) £fflV\ 3 5 5 n MOia^ft^cSXM 6 0 
[0 158] 

F4-F3 

= X 10 0 

F4 

iItF3 = BSA+)J ^— X 

F4lH^j.K-y g y?^ (bsa+UiK-x) +*rL<Jni.6*utKIWt^B(^) 

[0 15 9] 

*-rsi3^iBiw-& : 

[0 160] 
[H3] 
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%mm 

(7 0) 


ft^6 


lOmM 


66 


ft 1^10 


2. 5mM 


75 


ft^#/n 


1. 25mM 


32, 9 


ft £-4*13 


lOmM 


57 


ft 1^17 


2. 5mM 


57. 43 


ftl^#/18 


5mM 


79 


ft 1^19 


5mM 


64. 23 


ftl^#>22 


2. 5mM 


51 


ft^#>24 


5mM 


82, 5 


ft 1^26 


5mM 


61. 45 


ft^4£>29 


5mM 


55. 22 


ft^#/34 


5mM 


60 


ft -d" 4^35 


lOmM 


73. 8 



[0161] 

ifmmit^^ age crmmzx d ?i #®>r s*iftii»«tt^flfiffiRV*fl:-RBsafe» 

±0, AGE«o*t«**WfSifc**TS, -€-it6*AGE«o*ltfc:J:"35l*jBiS*i4« 
«*3ltf*ffcHBi-£fiffitf>J: d^mttffi^^SrfUML. flo«^§t§ftto(?)llJ}: 

[0 16 2] 

\, ^-ftifrco^-z. t>tL&mmi,z&t& age <7)ft#*totijn«fc^ 6 < Jraa^wt^BSr^ t 

, -e«0SS«<O«fllfc:J:'3S«^m^S8fc:3S##-6. ^< LT AGE<offlf|ji?^t£M 

ffi»»#i&V*»t*5V^TI±. ( Y o n g Mi 

ng Li et a 1 . , 1996 ; Br own lee, 1 9 9 5). AGE cofaSMM. 

i0» «^^^AGE^ffliSft^f*^tiJp^{fl»i«t3& J T'#€»{i-rT-3 c )So ic^tfe 

[0 16 3] 
AGEPiWIflJ : 

[0 164] 

LTAGEcottmd 09l*jBi3^««^tt^fiOtV^-WaEKac!5«i{lfc: 
tJttSlgMi: LXfflV^ £ fc . Z ftlZZ ft ^crtfc&m* AGE ffilf %>Z t 
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timer, £ o %%m(Ol'ffi<DK#>CDmMb LXm^hz\btfX'%&« 
[0 16 5] 

%^x . AGE<D^<7)mzmzhTi&zmfhmm:2^<7m&x* : iiwm«a 

2. <&m?mm&. 

6. &m$mb&m. 

9. fcmm. 
i o . &&mm. 
1 1 . im^-mmm. 

1 2. IS^WXM^X. 
1 4 . T)W>M V— 

i 5. mm. mwMmztetfhmn^mmmm. 

1 6 . mmmmz&ii&mft^mmmt. mt 

1 7 . mmm&f^» 

[0 16 6] 

(MtCTlD) 

ftfiiABTS ■ + , -f£r;b*>2, 2-Ti>V-f'X- ( 3 -if/Ky/f/V l> > - 
6-X;t-**-l-) ^^/^^y^fft^Sffi^tWI^Srffl^^. ABTSH^ 
^Jf^—te* b S^nt'y) RVmki&mb~mz4>*^-z/ B >^-hby 

m-tz>um&x~&*mmt% . 

[0 16 7] 

a. U yBSS^XVSS^W^ (pH5. 0) :48. 5 m 1 <5D 0 . IM^xyfMl 

0 0ml CDt,Z+ft%: 0 . 2 M U ^^tR*^ h U 

b. <J >%mMffi$M7k <PBS) :4 0. Og^NaCl, 1. OgcDKCl, 1. 0 
gOKH 2 P0 4 M'3. 0 5 gc7)Na 2 HP0 4 £1 U >y Wl/<7)$ 1>-Q* (mill 

1 - Q water) 4^?§fP«-£ . 200ml CD±fBc9^£ 5 U - Q7R£ffl^T 1 U 
-vbMZ^Wth (PH7. 4-7. 6) . 

A B T SfeffiCOmWL (2mM) : 

i mcornm ( i o m g ) & v >Mt&7^>mummm (phs. o ) imm l , 2 mMm 

[0 168] 

X 5f-< •/ A-"v>l-^ d f <fHM?S?S (working solution)^ 

DIM: 
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0. lmgSl Om 1<3U VBKHWfe^'NCifffllU I«»lml JPBStl 
OOml (CftRLfc. 
[0 16 9] 
SHWfc** ( 1 . 0 SmM ) }§?giOi)SS : 

12jul c0i&IM,7kfg ( 3 0 %w/v ) SrPBStlOOml fcftRLfc. 
[0 17 0] 

mmmmmm ■. 

0. 1 mMOaPFJ^fgJt^lfflKt. **tfcPBSifi , CaWI«te#RU 0. 0 5mM, 0 
.02 5 mMItfO. 0125 mMHJ}|/;, 
[0171] 

a b t s 5 -j^M^m^mm ■. 

[0 17 2] 

iO»«i3 0'C?3 04HSK a >U ll»Sfc:^(CRJSS-frfc. P 

BSJfflHT^l Om 1 tttELfc. 
[0 17 3] 

9 00 m \cr)ABTS,=7=JAM^m^^-/^y\'lVy^Zli]\i.tz. ZKlZl 0 0 jjl \ COP 
[0 174] 

K<oi©B»SW>i o ojjl i san^fc. 

[0 17 5] 

( O . D ) cofflje : 

W«ai^iiWdSH<»5(8btKt'^< , fc7 3 0 nmfctSWC, P B S Sr^V? LTffl^T 

[0 17 6] 

ftt£: 
St: 

%HMtR6ihfiStt= 1 0 0 - [ MI£Iit»o . D/IPpcoo . Dxioo] 
[0 17 7] 

iSS*£TtBcDfl4 ^^T^t'^-r. 
[0 178] 
[5*4] 



(95) 



#^2004-529154 (P2004-529154A) 





(%) 




12. 5^M 


25. 0p,M 


50. OjxM 


100. OjaM 




21, 99 


40, 56 


61. 68 


81. 04 


ffc^fe 8 


22. 22 


38. 18 


67. 14 


99. 71 


ffc-£-#?io 


41. 01 


72. 97 


85. 75 


87. 04 




26, 78 


45. 74 


70. 61 


86. 46 




22. 34 


40. 97 


71. 47 


84. 62 


ft 1=^13 


23. 58 


41. 78 


64. 01 


82. 54 


{t^fel7 


28, 34 


54. 43 


83. 56 


94. 81 




28, 65 


53. 8 


84. 41 


95. 32 




8, 37 


19. 42 


37. 62 


55. 18 


ft 1=^20 


6. 15 


9. 06 


34. 31 


57. 75 




22, 52 


29. 52 


30. 31 


31. 40 


{b^fe24 


43, 66 


74. 64 


83. 24 


90. 12 


ft^4^26 


21. 18 


34. 22 


41. 66 


75. 27 


<t^#/27 


16, 16 


27. 12 


39. 05 


51.04 


{k^fe29 


31. 82 


46. 84 


58. 84 


55. 22 


ft 1=^34 


13. 2 


19. 08 


26. 39 


29. 40 




28, 27 


39. 78 


58. 34 


74. 36 




21. 79 


37. 92 


41. 95 


39. 46 


ft 1=^38 


27. 70 


44. 78 


61. 98 


66. 92 



[0 179] 

a»< LTiJE-ejeasfvo**-** ( i > ext&mz. AGEnmmmt age www 

[0 180] 

( i ) imwmmmm 

*$m<7>(k&fa<?> age mmm/ ? /m§ *?stt t miz , age^ m»t h^tih^ 

[0181] 

fe. it&mt. ?>^?w. tm^tiz^Mm^m.m^\^mc\Lni>^'j^^^zc 
y+yrthH&jtTKi,*:. ffif Lfc^u^-^a ymmmmco^m. (ay-yycox? 
%&mcojm?y^7WRV^7i~>cv£ottm?y^7mzt3tf& > ztmmt&m 
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[0 182] 

^jttfiLfc^y^-^ayffiH*^ { AGE) £l&igiU frmm^ltZW^ h (C 
. Jeanmaire et. al. , British Journal of Der 
matology 2001:145:1 0—18). ^l&BJ^b^Wi, UVStfJ. 

mt&tizz K>&miz&\ix^m-&7i;ti}i-i>7^y^y7*L. mzz o^awt l 

X h PX<a»*Wi4-J*liAm a d o r i £!ft^fc***l*KI^+|ffl^£jft£»5k3 
[0 183] 

>T 0 f§§ ( RfflttlftS 1 0 6 8 8 6 4 A 1 «ffl«M^#l#f¥3g 1 1 1 0 5 3 9 A 1 
^BJM») . 
[0 184] 

[0 18 5] 

ts v > T ^mxh h i fc ^ § n*: . 

[0 186] 

a) LhcV&MRtf^f'ffi. 

b) ffl^L^fJBl&t^l*. 

c ) mjkf&£:coi&m, 

d ) 

e ) &m<oS£&<7y^6&3iX/^. 

i ) m^mRx/^m. 

j ) x^y^TS^yfVya-y^ 
i ) SHt«3yf^g-v/M'W, 

m) a y~yycDm^co^mR.mm. 

n) &Jf<9£ftcO&3L 

o ) &mcoiz*)cr>®.m. 

p) &*<9J?3tf>f8Bu 
q ) 

r ) ftjf cofg^HlfM. 

S ) S^^C0«/Jvft. 
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i ) tt-im&^mm&m 

[0 187] 
[0 188] 

i ) wmmm 

( a ) T/l^W V— #f 

( b ) ^-*yv>m 
( c ) )\y^j-A >?h>m 
(d) li^A-n^l 
( e ) 

3 ) »&£ 
( a ) JUjfijfo. 

( b ) mmsm. 

( c ) mmsmm. 

( d ) nmtmummffv 

4 ) ffK^m 

( a ) T/P3-/M£lfFII£j£ 

( b ) UttCSLffifc 

5) #y 

( a ) 

( b ) mwm»nf> 

( c ) may 

( d ) ¥L^> 

( e ) Ifilfel. 

6 ) 'kmm 

( a ) rxn-AttiJDRS-fkJE 
( b ) 

( c ) dunttufis 

( d ) fr&mmr^ 

7 ) mmm 

(a) fi^PfJFM 

( b ) mm'\t 

8 ) H I V^t. 

9 ) it? wm& 

( a ) «ttffl»ffiJffiglS (COPD) 

( b ) DS& 

1 0 ) M££A 

( a ) ^Jt^ff^ 

( b ) mm&Q 
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[0 189] 

aTcommz^ x , ^mwmtswit: mm-t z> z\ t s „ 

tm- 1:1, 3 Ml^^ffM 
®m- 2 : aMfcKJE 
SI®- 3 : HgWfcgOS. 
[0 19 0] 

[0191] 

BW-1 : i, 3- : J"rhit^-mmm 

iittcio. i. 3-^hM*«w-4rfcm4. 

[0 19 2] 

4 - (3, B-¥**)V-yz 1 — f^) - 1 -t°'J^>-3--f;P-7"^>-- 
1 , 3-i?*y 

KiTHF, t^Mf b5th'n75y (150ml) tfOtf U ^3S/ F 
(16. 57'5A, 0.14 7*rt0 OJKBJKt, TH F (100ml ) tf»T*R§;hJfc 
3 -T-tf/lty i>> ( 1 0.14 8*r/k) &t/xf-/l— 3 , 5 -^^;Vb° 

(3 0°C) T"6B#RH*#L^ 0 &VVC5UE»6ft 
^TpH^4. 0 iCiSW L . BHfcXf-fl'TtttfJ t & ( 4 x 2 5 0 m 1 ) . 

TUV*f\3.5*fHV*£ 3 (tiluration) ^ v 

[0 19 3] 
1RM : 12. Ogm 

1 H-NMR (DMS0-d 6 , 400MHz) 8 : 8.95 (lH.s ), 8.75-8.73 ( lH.d ). 8.11-8.08 (lH.m 
), 7.42-7.39 ( lH,m),5.95 ( lH.s ).5.78 ( lH,s ),4.89 ( 2H,s ).2.28 ( 3H,s ),2. 
19 ( 3H,s ). 

MLfrflf (m/z) : 258,259 
IR (KBr cm" 1 ): 2924,1621,1557,1455 
[0 194] 

1 -7x-/i/-3-Jfyyy-3-^t/-7nAV- 1 , 3- : J^-ycr>m^. 

[0 19 5] 

Xf;l/-3-^7U*-b (0. 5 0^7A, 0. 0 0 2 5^1) SVT-fe I7i7> ( 
0. 3 0. 002 5t;l)«^THF (5. Om 1 ) U^A||3» 

rb^f^H«0*->WBSSBRt:ani)t. 5UG8£**£irC2l9IBrSt?FU ( 1 0% 

[0 196] 
JRM : 0.20gm. 

1 H-NMR (DMSa-dg, 400MHz) 8 : 9. 58 (lH.s), 9.23 (lH.s), 8.25 8.13 (4H, m) , 7.9 
4 (1H, t), 7.77 7.62 (5H, m) 
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MMfrm (m/z): 272 
[0 197] 

3- [3 { (3, S-S^X-f-zHf^V— /l— 1 -A )V*^)V) -l-7x-;K b^V- 
jV-5-4jV1 

*9 J—)V (30ml) t^COA- ( 3 , 5 -x^^-t^V— A— 1 — -f/1*-) - 1 -b° 
V i Jy-3-4!V-~79>- 1 , 3-^y(0. 0. 0 0 CDjti¥& 

M:. ^^y-Zl' ( 1 0m 1 ) ^7i-;l/t H5y'y ( 0 . 0. 00 5^ 

/w *i?>o<"5Jin^fc. Kje^Hi^sii o or) xsmmmnL, zti&mErrm 

: ^tf-y (1:1) OBWtffMU LT«^„ 
[0 198] 
JEM : 0.6gm. 

1 H-NMR (DMSO-d 6 , 400MHz) 8 : 8.52-8.50 (lH,d), 8.42 (lH,s), 7.59-7.56 (lH,m), 7.45 
-7.34 (4H.m), 7.28-7.26 (2H,ra), 6.57 (lH,s), 5.83 (lH.s), 5.23 (2H,s), 2.31 (3H, 
s), 2.09 (3H,s). 
KMfttf ( m/z) : 330 , 331 , 332 
[0 199] 

3- [3- (3, 5-^^-;k-b°9V— IV- 1 -AjV-*+)V) b°9V*— /U- 5 ->f A- 

] by^'y 

A (70ml) r£<7)4- ( 3 , b5V— A— 1 — ' f/U) - 1-tf 

3-^3j-y(2. 0. 0 0 9 7 Ojlff 

tf^jtlC, b F^VTfeWHj (3. Oral, 0. 0 6^)V) £«9>~3 < Oftlifc. RJfifi-^ 
%£^iS (3 0"C) •C'3B#ra«fHL. ffiTtilt, Mltt«tffl«»fc. JfrSISjfl*:* 

[02 00] 
IRS : 1.35gm. 

1 H-NMR (DMSO-d 6 , 400MHz) 8 : 8.98-8.95 (lH.d), 8.50-8.48 (lH.d), 8.11 (lH,s), 7.4 
5-7.40 (lH.d), 6.66-6.61 (lH,d), 5.81 (lH,s), 5.21-5.14 (2H,d), 2.28 (3H,s), 2.0 
7 (3H,s). 

nmftffi (m/z): 254,255 
[02 0 1 ] 

3- [3- { (3. 5-i/7f ;l-t"7V-/l- 1 -4 /Mf;l) -1-i/^o^^ 
} b9V— A- 5 — t'Uy'y 

Ny7/^npi(2 2. 2^A. 0. 2 0^1) tftfWBiBfc: 1 - ( t -7h*zsJH)V 
y^nMy;lhF5y> (5. 0. 023 6W) %Mz_.'M&( 

£ienite* ( i om i ) itaii. nm£i-h ] jiyj±<r>mim&t:m^x*mLti„ 
wtJBatiHfctf-^-cttaj u(3x75mi)„ ishitttmmzffiMi- h u 

•C«*U *STTHieLT*l4iO»fe^ (2. 5 0m) 
[0 2 0 2] 

S^^y-A (10ml) * fcifflH SWtiifitt^jSSi ( 2 . so^A, 0.02 
2W) J-)V (20ml ) tf^4- (3, 5 -yX^-b^y-;P- 1 -4" ;1- 

) -l-f'Jyy-3— f;l/-77y-l, 3-^y(2. O^A, 0. 0078t 
iv) wii»-5< OJnifc. RJE»£**£iB ( 3 0°C) T'7ifMOTU ^cofeMJI 

y*<7)2 5%If«x*7PfrjgFf||HRlfc LXm\\ WksmcomMi'^K 

[0 2 0 3] 
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IRS : 0.96gm. 

1 H-NMR (DMS0-d 6 , 400MHz) 8 : 8.65-8.63 (lH,m), 7.85-7.82 (lH,m), 7.54-7.51 (lH,m) 
, 6.15 (lH.s), 5.8 (lH.s), 5.13 (2H,s), 3.98 (lH,m), 2.27 (3H,s>, 2.07 (3H,s), 1 
.91-1.85 (4H,m), 1.78-1.75 (2H,m) , 1.62-1.559 (lH.m), 1.27-1.16 (3H,m) 
M&fttf ( m/z) : 336 , 337 , 338 
[0 2 04] 

3 - [3 - (7x-;Wf/k) -A V^-fV— -t'Jy'yoM 

fV—a^-y^fur-^hyo. 5 0 0g(o. 0021^1) , -{yTnt'/ir/vn 
-;K5ml) aVh Fo^a^TS^jfflBSS^S&tt (7ml 05.x 
ST 3 BIS! (7 21519) iWPUfc. RJCS^f&iftaiSeifflt, *5A?n?h/57^- 

(:t3rWO & I PA ( 1 0m 1 ) tpiZfmL. Ztlt,Z2N HC1 (480 iflllifc. 

[0 2 0 5] 
JRM : 0.216gm. 

1 H-NMR (DMSO-dg, 400MHz) 8 : 9.01 (1H. s) , 8.69 (1H, d), 8.20 (1H, d), 7.56 (m 
, 1H), 7.36 - 7.30 (m, 5H), 6.46 (1H. s) , 4.11 (2H, s) 
«M#W (m/z): 237 (M + + 1) 
[02 06] 
H»- 3 : HttffcfiaE 

4>«<b. r;PrJ-^ffi§ffi^/X«ft»*i§M43T-HMI«^^fflt\ 1STC6- 

[HtSM2] 
[0 2 0 7] 

1 - ( 2-fiy-2' ->f ;k-2-^dfVXf-;P) - 3- [3 - {1- (3. 5->-V 
f-zH^V— /I'- l -4)V) -*f-;H t^V— 5--4/H eyy^A/a^P (4L 
£«4 ) 

I PA (35ml ) tpCD3- [3- ( 3 . 5-y7f;l-t7/-/l- 1 ->f /l—J^;!- 

) tr^V— ;i— 5— e'jy>(0. 0. 0 0 2^/1-) coMM^z^ a- 

7*nt2-T-fef;l'f^7xy (0. 4 6/5A, 0. 0 0 2 6 ^t/l^) trJPXJto KJGCrtl 

[02 08] 
JRS : 0.51gm. 

1 H-NMR (DMS0-d 6 , 400MHz) 8 : 13.66 (lH.s), 9.49 (lH.s), 9.03-9.01 (lH.d), 8.89-8. 
88 (lH.d), 8.26-8.21 (3H,m), 7.43-7.41 (lH.t), 6.77 (lH.s), 6.39 (2H,s), 5.84 (1 
H.s), 5.27 (2H,s), 2.27 (3H,s). 2.08 (3H.s), 
«*##T (w/z): 378,379,380 
IR (KBr, cm 1 ): 1676,1638,1591 
[0 2 0 9] 

[0 2 10] 

1 - ( 2-fiy-2' -4/l^-2-^Vxf;K -3- [ ( 3-7x-;Wf;H h° 
5V'-yl-5-4;H t*yy^7"oSP„ 
(iTteilfcl ) 
[0211] 
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urn : 51 % 

IR (KBr, cm-i): 1656,1637,1572 

1 H-NMR (DMSO-dg, 400MHz) & : 13.44 (lH.s), 9.46 (lH,s), 8.98 (lH.d), 8.86 (lH,d), 
8.24 (3H.m), 7.41 (lH.t), 7.34-7.30 (5H,m), 6.69 (lH.s), 6.38 (2H,s), 4.06 (2H 
,s) 

MSitt ffi ( m/z) : 360 , 36 1 , 362 , 363 

mmm4 ] 

[0 2 12] 

1 - (2-^x^-2' -4^-2-^Vxf;l-) -3- [ ( 5-7i-/Wf;P) 
^ty-/l- 3 - ;P t° U y--)Ayn 5 F 

(4b^2) 

[02 13] 
IR*: 36% 

IR (KBr, cm) : 1747, 1671, 1456 

'H-NMR (DMSO-d 6 , 400MHz) & : 9.65 (1H, s) , 9.12 9.08 (2H, m) 8.39 (1H, t) 8.2 
6 8.23 (2H, m), 7.42 (1H, m) 7.38 0 7.33 (5H, m), 7.23 (1H, s) 6.40 (2H, s 
), 4.15 (2H, s) 
9.m.ftffi (m/z): 361, 362, 363 

[02 14] 

1 - ( 2-fO£>"-2 ' - -i )V- 2-** VXf/l- ) - 3- [ 3 - { 1 - ( 2-fiy- 
2' ->f/lO -2-^yx^;pfU^'-^A-4-^} t^VWl— 5 - A 

)V~\ t° U y-^A y7n 5 F „ 
(<ft^)3) 
[0 2 15] 
JR* : 71% 

IR (KBr, cm" 1 ) 1666, 1500, 1451 

1 H-NMR (DMSQ-dg, 400MHz) 8 : 13.81 (lH.s), 9.54 (lH,s), 9.03-9.01 (lH,d), 8.93-8.9 

1 (lH.d), 8.71-8.69 (2H,d), 8.30-8.13 (7H,m), 7.44-7.39 ( 2H,m), 7.09 (lH,s), 6.4 

2 (2H,s), 6.21 (2H,s), 4.84 (2H,s) 
«M^#T (m/z): 517,518,519,520 

[02 16] 

1 - ( 2-fx>--2 ' -A IV- 2-7$-*cV^Jl) - 3- [ { 3-7i-iWf;W - 
1- {2-t°Ui>';W} -f5V"-/l- 5— OH -try ^W7'a* F. 
(lt^5) 
[0 2 17] 
OT: 22% 

IR (KBr, cm-i) : 1671,1585,1550 

1 H-NMR (DMSO-dg, 400MHz) & : 9.24 (lH,s), 8.96-8.95 (lH,d), 8.24-8.21 (2H,ra), 8.1 
9-8.18 (lH,d), 8.15-8.14 (lH,d), 8.07-8.02 (lH,m), 7.97-7.95 (lH,d), 7.41-7.31 ( 
6H,m), 7.25-7.22 (lH,ra), 6.76 (lH,s), 6.32 (2H,s), 4.08 (2H,s) 

mmmn (m/z): 437,438,440 

[HSS0IJ7] 
[0 2 18] 

1 - ( 2-fxy-2' -4 )V-2-^^V^)V) - 3- [3 { (3, 5 -S^^/l-U 
3V—)V- 1 -A )V) X+)V- 1 - ( 2 -try i?)V) ) VyV—lV- 5 — f/H t°>J 
WnS Fo 

(^ft6) 

[0 2 19] 
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JRsp: 31% 

IR (KBr, cm 1 ): 3418,3069,2929,1670,1507,1470 

1 H-NMR (DMSO-dg, 400MHz) 8 : 9.25 (lH,s), 8.97-8.95 (lH,d), 8.61-8.59 (lH,d), 8.2 
4-8.16 (4H.m), 8.09-8.05 (lH,m), 7.94-7.92 (lH,d), 7.42-7.39 ( 2H,m) . 6.72 (lH,s) 
, 6.33 (2H,s), 5.85 (lH.s), 5.31 (2H,s), 2.33 (3H,s), 2.08 (3H,s) 
WmftVr (m/z): 455,456,457,458 

[0 2 2 0] 

1- [2- (y^n7nt;irsy) -2-^yxf;W 3- [3- { (3, 5-i? 
^f/Hf5yWl-l--f/l} -hf^V— JV-5-- <>V~\ -t'Jy-WnS 

Y. (4t£*7) 
[02 2 1 ] 
IR*: 59% 

IR (KBr, cm 1 ) : 3373,3064,1667,1577 

1 H-NMR (DMSO-dg , 400MHz) 8 : 13.69 (lH.s), 9.41 (lH,s), 8.95 (lH.d). 8.55 (lH,d), 
8.54 (lH.d), 8.16 (lH,t), 6.80 (lH,s), 5.84 (lH,s), 5.39 (2H,s), 5.26 (2H,s), 3. 
89-3.82 (lH,m), 2.27 (3H,s), 2.08 (3H,s), 1.12 (4H,d) 
MAfttfr (m/z): 353,354,355 

[02 22] 

1 - {2 - (4--hn-2-fx-/l/) -3- [3 { (3, 5- 

(flte*8) 

[0 2 2 3] 
IR* : 24% 
IR (KBr, cm" 1 ) : 

1 H-NMR (DMSO-dg, 400MHz) 8 : 13.70 (1H, s) , 9.47 (lH,s), 9.30 (lH.s) ,9.03 (1H 
,d), 8.87-8.85 (2H,m), 8.26 (lH,t), 6.77 (lH.s), 6.42 (2H,s), 5.84 (lH.s), 
5.27 (2H,s) ,2.27 (3H,s), 2.07 (3H,s), 

mmrnio] 

[0 2 24] 

1- ( 2 - ^?P7nW7 S / - 2 - ^VXf yl.) -3- [ ( 3 - 7 x -)V* ■f-HV ) 

[0 2 2 5] 

IR*: 36% 

IR (KBr, cm" 1 ): 3653,3436,3061,1674,1567,1479 

1 H-NMR (DMSO-dg , 400MHz) 8 : 13.46 (lH.s), 9.37 (lH,s), 8.93 (lH.d), 8.82 (lH,d), 
8.72-8.71 (lH,d), 8.19-8.14 (lH,t), 7.36-7.23 (5H,m), 6.72 (lH,s), 5.38 (2H,s), 
4.06 (2H,s), 2.71-2.66 (lH,m), 0.70-0.66 (2H,m), 0.50-0.46 (2H,m) 

MRttffi (m/z) : 333,334,335 

mmmi 1 ] 

[02 26] 

3, 5-b'X- [1- (2-f-X>--2' -^f;l-2-^VXf;l) -t"yy->>A- 
3 — 4 ;H - V— ;ly/n 5 H. 

(•ffr&ftl 0) 

[02 27] 
«*: 34% 

IR (KBr, cm 1 ): 3425,3088,2927,1673,1505,1407. 
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1 H-NMR (DMSO-de, 400MHz) d : 9.66 (2H,s), 9.09-9.02 (4H,m), 8.41 (2H,bs), 8.27-8. 
26 (4H,m), 7.66 (lH,s), 7.45-7.43 (2H,t), 6.47 (4H,s) 
MMfrffi (m/z): 471,472,473,474 

mmmi 2] 

[0 2 28] 

1 - ( 2-^-x>--2' -4/k-2-^^yxf;P) - 3- [ ( 1 -7 X.—1V- 3 -7 x. 
-)V*^-)V) h°^y'-/l—5--OH -try y"W^n'J Y. 

(-ffc^Hll 1 ) 

[0 2 2 9] 
JR*: 42% 

IR (KBr, cm" 1 ): 3302,3029,1672,1503. 

1 H-NMR (DMSO-de, 400MHz) S : 9.20 (lH,s), 8.94-8.93 (lH,d), 8.24-8.20 (3H,m), 8.1 
6-8.13 (lH.ra), 7.50-7.31 (lOH.m), 7.25-7.23 (lH.ra), 6.73 (lH,s), 6.32 (2H,s), 4. 
06 (2H,s) 

MAttM (m/z): 436,437,438,439,440 
[11M13] 
[02 30] 

1 - ( 2 - ( 5-^f^-2-fX-iH -2-^*V^)V) -3 - [ ( 3-7i-/l 

(It^l 2) 
[02 3 1] 

K*: 44% 

IR (KBr, cm-i): 3745,1654,1518,1455. 

1 H-NMR (DMSO-dg, 400MHz) 6" : 13.52 (lH.s), 9.48 (lH,s), 8.99-8.97 (lH,d), 8.90-8. 
88 (lH,d), 8.24-8.21 (lH,t), 8.04-8.03 (lH,d), 7.35-7.22 (5H,m), 7.14-7.13 (lH,d 
), 6.70 (lH,s), 6.36 (2H,s), 4.07 (2H,s), 2.59 (3H,s) 
JfM^W (m/z): 374,375,376,377 

[0 2 3 2] 

1 - ( 2-fxy-2' - A )V- yxf/l/ ) - 3- [ 1 -7i-;k 3 - { ( 3 

. S-i/^V^V— )V- 1 — i)V) *^-)V) ) tr^VWt— 5— -b°y>-"— ^ 

(ft^ftl3) 

[0 2 3 3] 
JtW: 27% 
IR (KBr, cm 1 ) : 

1 H-NMR (DMSO-dg, 400MHz) 8 : 9.22 (lH,s), 8.95-8.93 (lH.d), 8.25-8.21 (3H,m), 8.1 
6-8.12 (lH.m), 7.64-7.60 (lH,m), 7.50-7.46 (2H,m), 7.42-7.36 ( 3H,m), 6.71 (lH,s) 
, 6.33 (2H,s), 5.84 (lH.s), 5.28 (2H,s), 2.29 (3H,s), 2.08 (3H,s) 
JtM^W (m/z): 454,455,456,457,458. 

[^fi^Jl 5] 

[0 2 34] 

1- ( 2 -T7x-/P- 2-^^/^/10 - 3- [ (3-7x-;l//f/l) t°7V'-/P- 
3-4 )V} - try y-^A7nS H. 

(ft^ftl4) 

[0 2 3 5] 
IR*: 14% 

IR (KBr, cm" 1 ) : 3746,3099,1691,1518. 

1 H-NMR (DMSO-dg, 400MHz) S : 13.44 (lH.s), 9.45 (lH,s), 9.01-8.99 (lH,d), 8.85-8. 
84 (lH.d), 8.26-8.23 (lH,t), 8.07-8.06 (2H,d), 7.82-7.78 (lH,t), 7.69-7.65 (2H,t 
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), 7.36-7.21 (5H,m), 6.68 (lH.s), 6.45 (2H,s), 4.07 (2H,s) 
(m/z): 354,355 

mmmi ei 

[02 36] 

1 - ( 2 - y?D7o t/UT 5 y - 2 - ^ y.Xf-/U) 3- [ ( 1 -7i-^-3-7 
i-/Wf;H t°^V— ;i^-5 — -try x'n ^A^n'j h\ 

("ffc£*l 5) 

[0 2 3 7] 
JRip: 7% 

IR (KBr, cm" 1 ): 3395,3026,1689,1503. 

1 H-NMR (DMSO-dg, 400MHz) d : 9. 15 (lH,s), 8.86 (lH.s), 8.71 (lH.s), 8.14-8.05 (2H 
,m), 7.44-7.23 (10H,m), 6.74 (lH,s), 5.31 (2H,s), 4.05 (2H,s), 2.66 (lH,s), 0.68 
-0.67 (2H,s), 0.46 (2H,s). 
MAMff (ra/z): 409,410,411,412 

[02 38] 

1- (2 - (4-^yy^-l-txyy^;H -2-^VXf^) 3- [ (3-7 

(-ffci^ai 6) 

[02 39] 

JR* : 

IR (KBr, cm -1 ) : 3060,1656,1594 

1 H-NMR (DMSO-dg, 400MHz) & : 13.84 (lH.s), 9.45 (lH,s), 8.98 (lH.d), 8.83 (lH,d), 
8.21 (lH,t), 7.35-7.27 (4H,m), 7.23-7.19 (3H,m), 7.09-7.04 (3H,m), 6.98 (lH,t), 
5.83-5.73 (2H,ra), 5.21 (2H,s), 4.29 (lH,d), 3.75 (lH.d), 3.17-3.0 (lH,m), 2.69 

-2.63 (1H, m), 2.56 (2H,d), 1.99-1.84 (lH,m) , 1.72-1.60 (2H,m) , 1.36-1.28 (lH,m), 
1.10-1.04 (lH,m) 

MSiftm (m/z): 467,468,469 

mmmi 8] 

[0 2 4 0] 

1- (2-7x-;l-2-^VXf;H - 3- [ (3 - (3, 5 -^.X^/H^V— A- 

("ft^BJl 7) 
[024 1] 
JtW: 24% 

IR (KBr, cm-i): 3049,2994,1692,1552. 

1 H-NMR (DMS0-d 6 , 400MHz) & : 13.76 (lH.s), 9.50 (lH,s), 9.03-9.02 (lH,d), 8.90-8. 
88 (lH.d), 8.26 (lH,bs), 8.08-8.06 (2H,d), 7.81-7.78 (lH,m), 7.68-7.65 (2H,m), 6 
.75 (lH,s), 6.49 (2H,s), 5.83 (lH,s), 5.26 (2H,s), 2.26 (3H,s), 2.06 (3H,s). 
StJfcfrff (m/z): 372,373,374. 

[0 24 2] 

1- (2 - (5-^-2-fXO') -2-^yxf-;P) -3 - [ (3, - (3, 
'J F. 

(^18) 
[0243] 
JR*: 34% 

IR (KBr, cm-i): 3322,2923,1659,1552. 

1 H-NMR (DMSO-dg, 400MHz) 8 : 13.71 (lH.s), 9.48 (lH.s), 9.01-8.99 (lH,d), 8.89-8.8 
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7 (lH.d), 8.23 (lH.bs), 8.04-8.03 (lH.d). 7.13 (lH,s), 6.76 (lH.s), 6.33 (2H,s), 
5.83 (lH.s), 5.26 (2H,s), 2.58 (3H,s), 2.26 (3H,s), 2.07 (3H,s) 

OTfcfrflT (m/z): 392,393,394,395 
[HSte^J2 0] 
[0 244] 

1 - (2-7x-/H2-^VXf;H - 3- [ ( 1 -7x-/k-3-7i-lWf;l- 

[0 2 4 5] 

JR*: 63% 

IR (KBr, cm" 1 ): 3351,3235,3030,1694,1504. 

1 H-NMR (DMSO-de, 400MHz) tf : 9. 17 (lH.s). 8.93-8.91 (lH.d), 8.25-8.23 (lH,d), 8.17 
-8.14 (lH.t), 8.06-8.04 ( 2H,d), 7.81-7.78 (lH.t), 7.68-7.64 (2H,t), 7.49-7.44 (3 
H,m), 7.38-7.30 (6H,m), 7.24-7.20 (lH.m), 6.72 (lH,s), 6.40 (2H,s), 4.05 (2H,s). 
ft***f (m/z): 430,431,432 

mmm2 i ] 

[0246] 

1 - ( 2 - ( 5-^f^-2-fX-iH -2-^-^VXf-^) -3 - [ (3 ( 
OA.^y;l,xf;|/) tr^V— /I— 5->f/H t'J^^O'J F 0 

(<ffc&»2 0> 

[0247] 
Um: 30% 

IR (KBr, cm-i): 3072,2920,1658,1519,1450. 

1 H-NMR (DMSO-dg, 400MHz) & : 13.33 (lH.s), 9.52 (lH.s), 8.99-8.97 (lH,d), 8.92-8.9 

0 (lH,d), 8.26-8.22 (lH,t), 8.06-8.05 (lH,d), 7.14 (lH,s), 6.76 (lH,s), 6.40 (2H 
,s), 2.71-2.67 (2H,t), 2.59 (3H,s), 1.75-1.63 ( 5H,m), 1.57-1.52 ( 2H,q) , 1.24-1.1 
6 (4H,m), 0.95-0.90 (2H,m). 

KMftVi (m/z): 394,395,3% 
[HJte^J2 2] 
[0248] 

1- ( 2-^n7n WSy-2-«yxf ^) -3 - [ (3 - (2-5^n"v* 
y;t/Xf;l) tr^V"— ;W-5-W/H f'J y'x^A^n'J F„ 
(-ft-^52 1 ) 
[0 2 4 9] 

mm -. 39% 

IR (KBr, cm-i): 3174,2923,1682,1548. 

1 H-NMR (DMS0-d 6 , 400MHz) & : 13.25 (lH.s), 9.40 (lH.s), 8.94-8.91 (lH.d), 8.85-8. 
84 (lH.d), 8.60-8.58 (lH,d), 8.18-8.15 (lH.m), 6.79 (lH.s), 5.43 (2H,s), 3.90-3. 
85(lH,ra), 2.71-2.67 (2H,t), 1.75-1.63 (5H,m) , 1.58-1.52 (2H,q) , 1.24-1. 12 (8H,m 
), 0.96-0.88 (2H,m) 

WRftffi (m/z): 355,356,357. 

[02 50] 

1- (2-7iX^-2-^yxf;H -3- [ (3- ( 2 - i/fu^ ^/l-x^/W 
tr^V— /I— 5--f;H try i/r: >?A?nU F. 

(^U2 2) 

[02 5 1 ] 
IR*: 65% 

IR (KBr, cm" 1 ): 3059,2924,1698,1519. 

1 H-NMR (DMSO-dg, 400MHz) 8 : 13.26 (lH.s), 9.49 (lH.s), 9.00-8.98 (lH.d), 8.88-8. 
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86 (lH.d). 8.28-8.24 (lH,m), 8.09-8.07 (2H,d), 7.83-7.79 (lH.t), 7.70-7.66 (2H,t 
), 6.75 (lH.s). 6.50 (2H,s), 2.69 (2H.t). 1.75-1.61 (5H,m), 1.58-1.52 (2H.q). 1. 
27-1.08 (4H,m), 0.96-0.88 (2H,m). 
WMftVr (m/z) : 374,375,376 

[0 2 5 2] 

1 - ( 2-y^n7nh717 57-2 -^Vxf/l/) - 3- [ (1 -i^n-Ndf 
3-7i-;Wf/H tr^V— ;U-5->f;H t'U W?ny b\ 

[0 2 5 3] 
JR*: 9% 

IR (KBr, cm-i): 3165,2994,1662,1500,1452. 

1 H-NMR (DMSO-dg, 400MHz) & : 9. 11 (lH,s), 9.01-9.00 (lH,d), 8.69-8.67 (lH,d), 8.6 

0- 8.58 (lH,d), 8.27-8.24 (lH,m), 7.33-7.29 (4H,m), 7.22-7.19 (lH,m), 6.38 (lH.s) 
, 5.42 (2H,s), 4.08-4.02 (lH.m), 3.96 (2H,s), 3.91-3.85 ( lH,m) , 1.89(4H,bs), 1 
.78-1.75 (2H,d), 1.64-1.61 (lH.d), 1.41 (2H,bs), 1.21-1.16 (lH.m), 1.13-1.12 (4H 
,d) 

MM^ffi 1 (m/z): 417,418,419 
[MmM2 5] 
[02 54] 

1 - ( 2-f-x>--2' -A /P-2-3j-dfVxf-;W) -3- [ ( 3 -7x y^i^^/P) 
t° 5 - -f ;H t U ^*x^a ? n u F . 

(-ffc£*2 4> 

[0 2 5 5] 
JR*: 18% 

IR (KBr, cm" 1 ): 3060,2957,1665,1595,1491. 

1 H-NMR (DMSO-dg, 400MHz) 3" : 13.82 (lH.s), 9.55 (lH,s), 9.06-9.04 (lH.d), 8.93-8.9 
1 (lH.d), 8.30-8.22 (3H,m), 7.44-7.43 (lH,m), 7.35-7.31 (2H,m), 7.08-7.05 (3H,m) 
, 7.01-6.97 (lH,ra), 6.43 (2H,s), 5.22 (2H,s) 
«*##T (m/z): 376,377,378 

[0 2 5 6] 

1- { 2 - ( l-7^-7yf;l/7S/-2-^VXf^) } -3 - [ (3-7x-/M 
f-;V) tT5V— fV-5-<i)V~\ t'Jy^A^nyH. 

[0 2 5 7] 

IR*: 27% 

IR (KBr, cm-i): 3060,2908,1679,1554. 

1 H-NMR (DMSO-dg , 400MHz) S : 13.45 (lH.s), 9.35 (lH,s), 8.91 (lH.d), 8.80 (lH,d), 
8.20 (lH,s), 8.14 (lH,t), 7.35-7.31 (5H,m), 6.74 (lH,s), 5.36 (2H,s), 4.07 (2H, 

s), 2.02-1.95 (9H,m), 1.62 (6H,s) 

MSirff (m/z): 427,428,429 
WJ2 7] 
[02 58] 

1- (2-7i-;l-2-^VXf;l) - 3- [ {3 - (3, 5 -S^f-ZUtr^V— )V 

(•ffr&»2 6> 
[02 59] 
«*: 47% 

IR (KBr, cm-i): 3410,3035,2943,1693,1500. 
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1 H-NMR (DMSO-de, 400MHz) 8 : 9. 19 (lH.s), 8.93-8.91 (lH.d), 8.25-8.23 (lH.d), 8.18 
-8.14 (lH.m), 8.07-8.05 (2H,ra), 7.82-7.79 (lH,m), 7.69-7.64 (2H,ra), 7.53-7.47 (3 
H,m), 7.40-7.37 ( 2H,m), 6.71 (lH,s), 6.40 (2H,s), 5.84-5.83 (lH.s), 5.28 (2H,s), 

2.29 (3H.s), 2.08 (3H.s) 
M&fttt (m/z): 448,449 

[S§5ffi^J2 8] 

[02 60] 

1 - ( 2 - (4--hn-2-fx-;t/) -2-^yxf/p) -3 - [ (1 -S^n-^ 
*is}V-3- (3, >V- 1 -W/1-) -X-f-}l>) M^V—iVS-^ 

/VI tUy-W^nS 

(•ffc£*2 7> 

[02 6 1 ] 
JR*: 56% 

IR (KBr, cm" 1 ): 3421,3032,2935,1688,1541. 

1 H-NMR (DMS0-d 6 , 400MHz) : 9.30 (lH.d), 9.14 (lH.s), 9.04-9.02 (lH.d), 8.87-8.86 
(lH.d), 8.79-8.77 (lH,d), 8.38-8.35 (lH,m), 6.46 (2H,s), 6.36 (lH.s), 5.82 (1H, 
s), 5.18 (2H,s), 4.15-4.10 (lH.m), 2.25 (3H,s), 2.07 (3H,s), 1.90-1.84 (4H,m), 1 
.81-1.77 (2H,d), 1.66-1.63 (lH.d), 1.38-1.19 (3H,m) . 
OTfcfr#T (m/z): 505,506,507 

mmm2 9] 

[0 2 6 2] 

1- (2- (4-~hn-2-fx-;H -2-^yxf;l/) -3 [ (3- (2-^? 
o^^xf/P) t5V— ;l—5->f;H t'jy'x^oSh*. 
(flte*2 8> 

[0 2 6 3] 

JR* : 48% 

IR (KBr, cm" 1 ): 3078,3005,1695,1541,1339 

1 H-NMR (DMSO-dg, 400MHz) 8 : 13.24 (lH.s), 9.48 (lH,s), 9.30 (lH.s), 9.0 (lH,d), 
8.87-8.84 (2H,ra), 8.27 (lH.t), 6.76 (lH,s), 6.46 (2H,s), 2.69 (2H,t), 1.99-1.61 

(5H,m), 1.58-1.52 (2H,q), 1.26-1.12 (4H,m) , 0.96-0.87 (2H,n) 
»M#«r (m/z): 425 

[11W3 0] 

[02 64] 

l - ( 2-fxy-2' -AiV- 2 -^Jfyxf;i) - 3- [ ( 1 -7 x.—!V-3-7 x. 
J^is^JV) V=?y—;V-5-J)Vl f'J^WayF, 
(•ft^*2 9) 
[0 2 6 5] 

urn-. 16% 

IR (KBr, cm-i): 3347,3022,2906,1682,1503 

1 H-NMR (DMSO-dg , 400MHz) 8 : 9.3 (lH.s), 9.0 (lH,s), 8.29-8.24 (4H,m), 7.6-7.3 (8 
H.ra), 7.0(3H,s), 6.97 (lH,s), 6.38 (2H,s), 5.2 (2H,s) 
ftft^flr (m/z): 452,453,454 

mmm3 1 ] 

[02 66] 

1 - ( 2- (4-xhn-2-fXX;t/) -2-^VXf/l) -3- [ ( 1 -7i- )V 
f^V— ;U-5— K'jyxwynSF 

(•ffr&»3 0> 
[02 67] 
JR*: 23% 

IR (KBr, cm-i): 3092,3003,2932,1687,1509 
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1 H-NMR (DMSO-de, 400MHz) d : 9.298 (lH.s), 9.16 (lH,s), 8.917 (lH,d), 8.85-8.84 ( 
lH.m), 8.54 (lH,d), 8. 17-8. 14 ( 1H, m) , 7. 50-7. 45 (3H, m) , 7.39-7.31 (6H,m), 7.25-7 
.22 (lH,m), 6.7 (lH,s), 6.357 ( 2H,s), 4.0 (2H,s) 
WMttffi (m/z): 481,482 

[02 68] 

l- ( 2-^?n:rnh7^$y-2-^Vxf-/i-) - 3- [ {3-y J*is*^)V 
) br5V-;U-5->f;H t° U y-"? A ? a y H o 
1 ) 

[0 2 6 9] 

«5UP: 34% 

IR (KBr, cm-i): 3647,3420,3227,2958,1675 

1 H-NMR (DMSO-dg, 400MHz) : 13.82 (lH.s), 9.46 (lH,s), 8.98 (lH.s), 8.87 (lH,d), 
8.77 (lH.m) (lH.d), 8.207 (lH,t), 7.33 (2H,t), 7.1 (lH,s), 7.059 (2H,d), 6.98 
(lH.t), 5.4 (2H.s), 5.21 (2H.s), 2.7-2.68 (lH.m), 0.715-0.685 (2H.m) , 0.55-0.50 
(2H,m) 

WM%m (m/z) : 349,350,351 
[»M3 3] 
[0 2 7 0] 

1- ( 2-^?nTuh7PT$./-2-7h 5 rVx^-;H -3 - [ ( 1 -i^tKv^/P-- 
3- (3, 5-> ; ^f-;l-h°5V"-^- 1 fc'7V'Wl/- 5--f;H b°y^' 

(-(^13 2) 
[02 7 1 ] 
J]3»: 41% 

IR (KBr, cm" 1 ): 3425,3174,2938,1658,1500 

1 H-NMR (DMSO-dg, 400MHz) S : 9. 1 (lH,s), 9.02 (lH.d), 8.88 (lH.d), 8.86 (lH.d), 8. 
273 (lH,t), 6.36-6.34 (lH.s), 5.8 (lH.s), 5.4 (2H,s), 5.18 (2H,s), 4.13-4.079 (1 
H.m), 2.7-2.68 (1H, in), 2.26 (3H,s), 2.074 (3H,s), 1.99-1.75 (6H,m), 1.64-1.61 (1 
H,m), 1.34-1.31 (2H,ra), 1.24-1.17 (lH.m) , 0.70-0.69 (2H,m) , 0. 50-0. 49 (2H,m) 
KMftlft (m/z): 433,434,435 

[HffiM3 4] 

[02 72] 

1 - ( 2- ( 5-^nn-2-fx-;t/) -2-^/xfyl) -3- [ ( 3-y^J* 

(•ft^*3 3) 
[0 2 7 3] 
OT: 74% 

IR (KBr, cm 1 ) : 2853,2682,1674,1594 

1 H-NMR (DMSO-dg, 400MHz) 8 : 13.8 (lH,s),9.53 (lH,s), 9.03 (lH,d), 8.89 (lH.d), 8. 
3-8.26 (lH.m), 8.16 (lH,d), 7.5 (lH.d), 7.33 (2H,t), 7.08 (3H,t), 6.98 (lH.t), 6 
.38 (2H,s). 5.2 (2H,s) 
«M#W (m/z): 410,412,413 

[0 2 74] 

1 - ( 2-7 *—!l>- 2-**rV^Jl>) -3- [ (1 -7i^-3-7i;^y/f 
IV ) t? JY—jV- 5 -A ;H bf y i^^A ?n'JH 

(-ffc£»3 4> 

[02 7 5] 
JR#: 25% 
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IR (KBr, cm-i): 3020,2905.1701.1634.1595 

1 H-NMR (DMS0-d 6 , 400MHz) & : 9.23 (lH,s), 8.96 (lH.d), 8.33 (lH,d), 8.21 (lH.t), 
8.07 (2H,d), 7.81 (lH,t), 7.68 (2H,t), 7.51-7.50 (3H,m), 7.41 (2H,d), 7.32 (2H,t 
), 7.08-7.06 (3H,m), 6.97 (lH.t), 6.42 (2H,s), 5.21 (2H,s) 
M&fttt (m/z): 446,447 

[02 76] 

1 - ( 2-f-x>--2' -4/l-2-^yxf;l-) -3- [ ( 1 - S^rvs-df >7P— 3 
- (3, S-ifM-JWvV—fV-l-JlV) *^-)V) \?=7Y~)V-5-4 SV~\ 

(•ffc£»3 5> 
[02 77] 
IR*: 261 

IR (KBr, cm 1 ): 3422,2937,1678,1505,1251 

1 H-NMR (DMS0-d 6 , 400MHz) 8 : 9. 17 (lH,s), 9.05 (lH,d), 8.76 (lH.d), 8.35 (lH.t), 8 
.25-8.24 (2H,m), 7.42 (lH,t), 6.41 (2H,s), 6.36 (lH,s), 5.85 (lH.s), 5.18 (2H,s) 
,4.13-4.10 (lH,m), 2.25 (3H,s), 2.06 (3H,s), 1.99-1.86 (4H,m), 1.83-1.76 ( 2H,m), 

1.66-1.63 (lH,m), 1.35-1.25 (2H,m), 1.22-1.16 (lH.m) 
OTfcfr#T (m/z): 460,461,462 

[HSte^J3 7] 

[0 2 78] 

l - ( 2-y^n7aWSy-2-t^yxf;l) -3- [ ( l-7i-;l-3-7 
i7^Wf;H t5V-^- 5 — f ;H t° y ^')A7'd s f . 

(ft^ft3 6) 
[0 2 7 9] 
JR*: 97. 

IR (KBr, cm-i): 3200,1682,1595 

1 H-NMR (DMSO-dg , 400MHz) 8 : 9.29 (lH,s),9.06 (lH,s), 8.97 (lH,d), 8.21 (lH.d), 8 
.10 (lH,t), 7.48 (3H,s), 7.39-7.18 (5H,ra), 7.14-7.07 (2H,m), 6.97 (lH,t), 5.43 ( 
2H,s), 5.20 (2H,s), 2.68-2.62 ( lH,m) , 0.70-0.62 (2H,ra) , 0.50-0.44 ( 2H,m). 

MMftlft (m/z): 425,426,427 

[0280] 

l - ( 2-9-x.y-2' —-i )V— 2 -^"^yxf-;!) - 3- [ ( 1 -7x-;l/-3- ( 2 
->-^u>vdf y/t-xf^) t"7V-/l- 5 -4VH tyyx^AynSF, 

(•ffca»3 7> 

[0281] 
OT: 31% 

IR (KBr, cm-i): 3423,3324,2922,1674,1506 

1 H-NMR (DMSO-dg, 400MHz) 8 : 9.25 (lH,s), 8.90 (lH.d), 8.27-8.23 (3H,m), 8.19-8.15 
(lH,m), 7.49-7.41 (4H,m), 7.35 (2H,d), 6.8 (lH,s), 6.37 (2H,s), 2.69 (2H,t), 1. 
77(2H,d). 1.69-1.55 (5H,m), 1.32 (lH.m), 1.26-1.12 (3H.m) , 0.97-0.89 (2H,m). 

«m#w (m/z): 456,457,458 

[HSS0IJ3 9] 
[0282] 

1 - ( 2-fxy-2' - A )V- Vxf-zW ) - 3- [ ( 1 -i^9X3^i^)V- 3 

-7 ^J*cisXi-)V) h*7r-;i-5-4yi] tfU>?— ^A^nUK. 

(-ffc£»3 8> 

[0283] 
JR#: 18% 
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IR (KBr, cm-i): 3396,2934,1670,1638,1594 

1 H-NMR (DMS0-d 6 , 400MHz) & : 9.25 (lH,s), 9.10 (lH.d), 8.82 (lH,d), 8.39 (lH.t), 8 
.26-8.25 (2H,m), 7.43 (lH.t), 7.30 (2H,t), 7.04 (2H,d), 6.95 (lH,t), 6.75 (lH,s) 
, 6.46 (2H.s), 5.09 (2H,s), 4.20-4. 15 (lH,m), 1.93-1.77 ( 6H,m) , 1.67 (lH,d), 1.3 
61.20 (3H,m). 

MS.ttffi (m/z): 458,459,460 

mmm4 o ] 

[0 2 84] 

3- [ (3-7x-;Wf/l) t7/-;l-5-^f;l/] t°y 

(M3 9) 
[0285] 

Um: 73% 

IR (KBr, cm-i): 3056,1611,1559 

1 H-NMR (DMS0-d 6 , 400MHz) & : 9. 18 (lH,s), 8.73 (2H,d), 7.93 (lH,t), 7.35-7.22 (5H 
,m), 6.77 (lH,s), 4.04 (2H,s) 

nm.fi m (m/z): 236,237 
immmi 1 ] 

[0 2 86] 

3- [ ( 3 -y ^7 b°9V— WzSyl£&8&. 

(<ffc&»4 0> 
[0 2 87] 
K*: 65% 

IR (KBr, cm-i): 3035,1601.1562 

1 H-NMR (DMSO-dg, 400MHz) & : 9.25 (lH,s), 8.77 (2H,s), 7.97 (lH,t), 7.32 (2H,t), 
7.12 (lH,s), 7.05 (2H,d), 6.97 (lH,t), 5.17 (2H,s) 
M&tttft (m/z): 252,253,254 

immmA 2 ] 

[0 2 88] 

3 - [ (3, s-ax^w^f—fls-i-j sv-xf-iV) t5V-^-5->f;H try 
(>ffc£*4 1 ) 

[0 2 89] 

mm-. 93% 

IR (KBr, cm" 1 ): 3080,1559 

1 H-NMR (DMSO-dg, 400MHz) & : 13.30 (lH.bs), 8.96 (lH.s), 8.49 (lH,s), 8.11 (lH,d) 
, 7.43 (lH.bs), 6.63 (lH,s), 5.81 (lH.s), 5.17 (2H,s), 2.28 (3H,s), 2.07 (3H,s) 
MAftffi (m/z): 254,255,256 

immmA 3 ] 

[0 2 9 0] 

3- [3- ( 2-i/7ri^i/jv^)V) -e^V— ;u-5--f;H t°y> ? >' 0 

[02 9 1] 

urn-. 76% 

IR (KBr, cm" 1 ): 

1 H-NMR (DMS0-d 6 , 400MHz) & : 12.73 (lH.s), 8.98 (lH,s), 8.46 (lH.s), 8.11 (lH.d), 
7.46-7.38 (lH,d), 6.57 (lH.s), 2.63 (2H,t), 1.75-1.60 (5H,m) , 1.56-1.50 (2H,m) , 
1.25-1.08 (4H,ra), 0.95-0.87 (2H,m). 
MMftffi (m/z) : 256,257,258. 

[M60IJ4 4] 

[0 2 9 2] 
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1- ( 2-1-73-}V-2-*5:VX.^-)V) -3 [ (3-7x/Jf^f;W t 0 5V"-/l— 
5 -A ;H t'J y--)Aya 3 h" 

(•ffc£4&4 3 ) 

[02 93] 
IR*: 30% 

IR (KBr, cm" 1 ): 3417, 2340, 1638, 1536, 1144 

1 H-NMR (DMSQ-dg , 400MHz) d : 13.8 (1H, s) , 9.58 (1H, s) , 9.08-9.06 (lH,d), 8.95 
-8.93 (1H, d), 8.85 (1H, s), 8.32 (1H, t), 8.25 8.23 (1H, d) , 8.18-8.16 (1 
H, d), 8.10-8.05 (2H, m), 7.79 7.70 (2H, m) , 7.33 (2H, t) , 7.10 <1H, s) , 
7.06 7.04 (2H, d) , 6.98 (1H, t) , 6.63 (2H, s) , 5.23 (2H, s) 

mmmn (m/z) : 420, 421 
mmm4 5 ] 

[0 2 94] 

1- (7x-)^f;W -3 [ ( 3-7x-/k*^-yH hf^V— )V-5-A)V~\ t-'J^- 

utsm4 4 ) 

[02 9 5] 

IK*: 31% 

IR (KBr, cm" 1 ): 3051, 1523, 1466 

1 H-NMR (DMS0-d 6 , 400MHz) & : 13.48 (1H, s), 9.63 (1H, s) , 9.05 9.03 (1H, d) , 
8.91 8.90 (1H, d) 8.15 (lH.t) 7.55 (2H, m) , 7.45 7.43 (3H, m) , 7.34 7.25 

(5H, m) 6.79 (1H, s) , 5.88 (2H, s) , 4.06 (2H, s) 
ftt##r (m/z): 326, 327, 328 

mtm\4 6 ] 

[0 2 9 6] 

1 - ( 2-fiy-2' -A ;k-2-^dfVXf-;P) -3 [ (3 (-1 
V— ;P - 5 - A /H t° y - ^ A ^ n U F 

(-ft-^14 5) 

[0 2 9 7] 
iR*: 22% 

IR (KBr, cm-i) : 3057, 1671, 1517 

1 H-NMR (DMSO-dg, 400MHz) d : 13.60 (1H, s) , 9.40 (1H, s) 8.97 8.95 (1H, d) , 8. 
86 8.85 (1H, d), 8.23 8.18 (3H, m) , 8.10 8.08 (1H, d) , 7.87 7.86 (1H, d) 
, 7.55 7.44 (4H, m) , 7.40 (1H, t) , 6.55 6.52 (1H, s) , 6.40 (2H, s) , 4.54 
(2H, s) 

mMftm (m/z): 410, 411, 412 

\mmA 7 ] 

[02 98] 

1- (2-7x-/l-2^VXf/l/) - 3 [3 (fX^-2-^l^-^f^) K5V 
—)V- 5-A/U] tiJy-^A^n'JK 

(-ft-&«4 6) 

[0 2 9 9] 

urn-. 22% 

IR (KBr cm 1 ) : 3068, 1691, 1519 

1 H-NMR (DMS0-d 6 , 400MHz) & : 13.55 (1H, s) , 9.50 (1H, s) , 9.01 (1H, d) , 8.87 
(1H, d), 8.26 (1H, t) 8.07 (2H, n), 7.81 (1H, d), 7.68 (3H, t) , 7.40 (2H, 
m), 6.78 (1H, s), 6.49 (2H, s) 4.30 (2H, s) 
«M4hBf (m/z) : 360, 361 

vmmmA 8 ] 

[0 3 0 0] 
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1- (2 - (5-^^h)V-2-^-lV) - 3- [3 (2-7*- 

/Ktf-A ) b"7 V— /U- 5 - >f ;H t'Jy-W^nU P 

(-ffc£*4 7 ) 

[03 0 1 ] 
IK*: 24% 

IR (KBr, cm" 1 ): 3068, 1661, 1450 

1 H-NMR (DMSO-dg, 400MHz) 8 : 13.33 (1H, s) , 9.47 (1H, s) , 8.97 8.95 (1H, d) , 8 
.87 8.86 (1H, d), 8.26 8.22 (1H, t), 8.05 8.04 (1H, d) , 7.31 7.14 (6H, m 
), 6.78 (1H, s), 6.34 (2H, s) , 2.98 (4H, s) , 2.59 (3H, s) 
M&ttffi (n/z): 388, 389, 390 

i mm 4 9 ] 

[03 02] 

1 - ( 2 - ( 5-X1~}V2-1-^—)V) -2-^yxf/l/) -3 - [3- 

(^ft4 8) 
[0 3 0 3] 

urn- 3oi 

IR (KBr cra-i): 3057, 1665, 1452 

1 H-NMR (DMSO-dg, 400MHz) & : 13.34 (1H, s) , 9.48 (1H, s) , 8.99 8.97 (1H, d) , 
8.23 (1H, t), 8.05 8.04 (1H, d), 7.28 (1H, t). 7.15 7.14 (1H, d) , 6.94 6. 
92 (3H, d) 6.83 (1H, s) , 6.35 (2H, s) , 4.02 (2H, t) , 2.86 (2H, t) , 2.27 (2 
H, t) 

ftt##r (m/z): 418, 419, 420 
[HIM5 0] 
[0 3 04] 

1- MVTntVI^) -3 [ (3-71-lWW) tf^V— A— 5 ->f ;H tri/sA^ 

(■ffc£»4 9) 
[0 3 0 5] 
IR*: 15% 

IR (KBr, cm-i) : 3418, 2364, 1648 

1 H-NMR (DMSO-dg, 400MHz) 8 : 9.43 (1H, s) , 9.09 9.07 (1H, d) , 8.88 8.86 (1H, 
d), 8.16 8.13 (1H, m), 7.36 7.14 (5H, m) , 6.84 (1H, s) , 4.06 (2H, s) , 1.65 

1.63 (6H, d) 
OTfcfrW (m/z): 278, 279, 280 

imsms i ] 

[0 3 0 6] 

1- (2 - ( 5-^^)V-2 -f\X~/lO -2-^yxf;l/) -3 - [ (3-7x^1/ 
(-ffc-&*5 0 ) 

[0 3 0 7] 

IR*: 31% 

IR (KBr cm" 1 ) : 3365, 1650, 1452 

1 H-NMR (DMSO-dg, 400MHz) 8 : 13.58 (1H, s) , 9.46 (1H, s) , 8.98 - 8.96 (1H, d) , 
8.87 8.85 (1H, d) , 8.25 8.21 (1H, in), 8.04 8.03 (1H, d) , 7.37 7.30 (5H, 
m), 7.15 7.14 (1H, d), 6.88 (1H, s), 6.32 (2H, s), 4.36 (2H, s) , 2.59 (3H 

, s) 

fttih&f (Wz): 406, 407, 408, 409 
[M60IJ5 2] 
[03 08] 
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1 - ( 2-^-X>--2' -^f/k-2-^^yxf;P) -3 [ (3- ( N —y< V F 

i ) 

[03 09] 

IK*: 20% 

IR (KBr cm" 1 ): 3070, 1669, 1410 

1 H-NMR (DMSO-dg, 400MHz) & : 9.32 9.30 (1H, m) , 9.00 8.92 (2H, m) , 8.77 8.76 

(1H, d), 8.19 8.15 (2H, m) , 8.10 8.07 (1H, m) , 7.47 7.45 (1H, d) , 7.39 
7.35 (3H, m) 7.19 7.10 (2H, m) 7.03 7.00 (1H, t), 6.34 (2H, s) , 4.22 (1H, 
s), 3.79 (3H, s) 

nrnttm (m/z)-. 413 
mmms 31 

[0 3 10] 

1- ( 2-^-yi-!V-2-^^rV-^f-)l') -3 [ f^V— )V- 5 -A )V 

] tfU y-^A7'n* H 
(-ft^5 2) 
[0311] 
: 38% 

IR (KBr, cur 1 ): 3066, 1675, 1518 

1 H-NMR (DMS0-d 6 , 400MHz) 8 : 13.25 (1H, s), 9.53 (1H, s) 9.02 9.0 (1H, d), 8.9 

2 8.91 (1H, d), 8.84 (1H, s) , 8.32 8.04 (5H, m), 7.79 7.70 (2H, m) , 6.75 
(1H, s), 6.63 (2H, s), 2.33 (3H, s) 

fCM##r (m/z): 328, 329, 330 

[0 3 12] 

l-(2-(l, 4<y/y^ty-6-f^-TS/-2-^yxf;l-) -3 [ ( 
3-v U^V— ;U-5->f;H try y-^?ou H 

[0 3 13] 

a*: 32% 

IR (KBr, cm-i) : 3445, 3068, 1678 

1 H-NMR (DMSO-dg, 400MHz) d : 13.45 (1H, s) , 10.61 (1H, s) , 9.47 (1H, s) , 8.97 
8.95 (1H, d), 8.91 8.89 (1H, d) , 8.2 (1H, t) , 7.34 7.19 (6H, m) , 6.99 6.9 
7 (1H, d), 6.84 6.82 (1H, d) , 6.72 (1H, s) , 5.61 (2H, s), 4.21 (4H, s), 4. 
06 (2H, s) 

mMftm (m/z): 427, 428, 429 
[03 14] 

1- (2-fxy-2-^f;l-2-^VXf;t/) -3 [ (3-7x-/l) \z°?Y-/V- 
5 -A ;H -5-ynth-yyx^A^niJb' 
(lb^5 4 ) 
[0 3 15] 
W: 31% 
IR (KBr, cm" 1 ) 

1 H-NMR (DMS0-d 6 , 400MHz) & : 9.63 (1H, s) , 9.36 (1H, s) , 9.33 (1H, s), 8.27 8. 
24 (2H, m), 7.81 7.79 (2H, d), 7.57 7.52 (3H, m) , 7.46 7.42 (2H, m), 6.40 
(2H, s) 

«M4hBf (Wz): 426, 427. 428 
[M60IJ5 6] 
[0 3 16] 



(114) 



#^2004-529154 (P2004-529154A) 



1- ( 2—*X.y-2-4)V) -3 [ (3-7*^) \f=yV~)V 

-3-A)V~\ VJ-W^oy H 

(-ffc£*5 5 ) 

[03 17] 
IK*: 26% 
IR (KBr, cm" 1 ) 

1 H-NMR (DMSQ-dg , 400MHz) 8 : 10.18 (1H, s) , 9.81 (1H, s) 8.45 - 8.40 (3H, m) , 8 
.29 8.28 (1H, d), 8.21 (1H, t) , 8.08 (1H, t) 7.87 7.85 (2H, d) , 7.57 7.55 

(3H, ra), 7.50 7.45 (2H, m), 6.96 (2H, s) 
«**Bt (m/z): 396, 397, 398 

[0 3 18] 

3- [ (3-7i-;H e5V-^-5— f;P) ] 

[0 3 19] 

01*: 70% 

1 H-NMR (DMSO-dg, 400MHz) & :9.45 (1H, bs) , 8.75 (1H, s) , 8.05 (2H, d) , 7.87 ( 
2H, bs), 7.77 (1H, t), 7.65 (1H, t) , 7.55 7.45 (3H, tn) , 7.39 (1H, bs) 
mMiftffi (m/z): 272 (M + +l) 
[03 20] 

» t<(±0. 0 0 5-5 Ofi% (ffiC^h^t'SrtmK-r^T^* ( f r ac t 
ion amount) miA--feyl-C"i^l.) , i^fiKliO. 2 0%— 5 

*. 

[03 2 1 ] 

a. hu^u-feuhm i^mxf/n. ia»r^3-/ni. bmj»sl r/i^i^^u 

[0 3 2 2] 

tf)&jms*SS. IL«I, r;W3-;HB, *fe#L 3£#«L (^fty? yzfJ*<7)£ d 

=3r) . BMflW. M»L ^HvSttS'J <«tt<o, fclXttaa^JbSfuteT-:*^ 

(£WlX, BtfflT, ^y^^U-VXIdr^V^y^ftftS^ftt^, ffeWh-?— (skin 
toners) , i^ja-ySL SUM. ft«J§*8L U-f-y^f KSL &JffiS819MfcJW 

» t'^sy, iflL^MiM, fitjtofif^jsai. ^mme* SA^f'jm k 

^m^xsl xxn-f Httfit-^ffi^, h*pie. iti-mmm. vi-Mim. i5t--*big 
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[03 23] 

[03 24] 

=*3W!tf>ffc£» 0. 3%w/w 

10. 0%w/w 

Totfl^V^yn— ^ 7 0. 0%w/w 

Tween 8 0 0. 1 %w/w 

$&^9J~)V 100. 0%w/wh=5r^>* 

[H1M5 9] 

[0 3 2 5] 

*5WH<^ft;-&«l 0. 3%w/w 

^--f >'It 10. 0%w/w 

3H>f KftZIWI:^* 6. 0%w/w 

Tween 80 0. 1 %w/w 

^T'J/^T'jyh 'J^'J-feU H 100. 0%w/wt^51 

[03 26] 

^tcJ:D^tt n D p^K|^$^#^*1SIIWK^m^ft^tMitT. 0. 1%~10 

[0 3 2 7] 

[*Sfc#"J6 0] 
[03 28] 

*3W!tf>ffc£* 0. 4%w/w 

mm 4. o%w/ w 

iftfc 5. 0%w/w 

xfr'jyi-fyw 1. o%w/w 

SKkR6iURl 0.0 5%w/w 

0. 2%w/w 

^y-fen— ;t/ 50. 0%w/w 

y'r/uy-ywi/r o. 2%w/w 

l^^tf— /UttEHJffel 0. 0 2%w/w 

f\/ 2. o%w/w 

»S8* 10 0. 0%w/w 

[0 3 2 9] 

[03 30] 

/^y^ndfHfy, i/ija-y. >-y 3— y-^'J 3-;pn*fy v— . h'J/y-feiJHx 

x^/k r-bf^y/y-feyb*. xb^M/yt'JK. SiffiB^T/i^/i^xT- 
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5 h*c»4. mmmittmiz&^xmn<7>m*<D&}mmmtf*m%i l z&^x3imx*$>g> 

[03 3 1] 
[0 3 3 2] 

-£\ r»ftHfjt«|j kv^offllSti. lS^lbKihM^^VtKll:K±M^V>- K«SJ 
[0 3 3 3] 

fcfcftte, *tf>J: d&fflMiii&O . 0 0 l«M%~»5 0«»%«oiWfclSEfjBW*-frtfi 

[03 34] 
[03 3 5] 

[0 3 3 6] 
[03 37] 
[0 3 38] 

SJ±*^v^^1f ! -tj3Vi>TS-M^-l»ih^#tfm/h»g»'ft; (m i c r o f 1 u i d 
izat i on) c7X£j££ffl^& d k & T# , -?rtH£m&&Mm-ttnzMM$tl&7 V — 

[0 3 3 9] 

H-r'^y-7US^>'-r'-tey'-;i'f*^„ #^>"6^Ifittfflilllxxf;k 
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1 ] 

[0340] 

^fl^^tl 0. 2%w/w 

M&& 1. 5%w/w 

IWiSttM 3. 0%w/w 

7 0. 0%w/w 

»SS* 10 0. 0%w/w(tWI) 

[0 34 1] 



4. 

[0 3 4 2] 



mmm6 2i 

[0343] 

*3Wl0>ffc£«l 0. 4%w/w 

yyBI« 6. o%w/w 

wnm±m 0 5%w/w 

x^y— 15. 0%w/w 

SbkttSKf* 100. 0%w/w(mi) 

[0344] 



[0 34 5] 

-y?\ k ) ^AttSfefeffi^SBSatP-^ES. l) BKtoayf-f >-3->^&t/-?|ie. 
m) a^-^O^^I^&tPf&iS, n) AM<o$ibcQ&#* o ) ^JtwiiOwaSJUF. 
P ) ^JtoiSScoJiBL q) *Av*/K r) &J»«K<7)Eia, s) ft»^«|oaiMv(fc 

. t) -^-t'coM'j?. u) ^wjtm^s^aai^v ) «»ii^t«i-^ 

[0346] 

5 ^A^»*av/xi±A g e mwc^ftte^rafcESffljfcfc* , fis'jo. & l < « 

#&BH<?>ffc^tf>*t SiT * L < « 0 . 00001-90 «M%«IBHT* 4 . SSSivt 
^. 

[0347] 
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uammmt±. mmmmm, m^s^wk mm. v»/^*ximMi>L<te#y°*; 

tbssl w^trfi^BL yn.yr, jsig^xim^-iri^ . mmm±zt>kzmim, ft 
mL Mffim. &%&L *imim. xmmwi. mmL ^~vmmf/x\m\^,ti 
himmn^mMmz^-th z t m & » l < i^*tttt ?^xf±^Hx£> 

-r s i t ^ti § . «aBRt5C(4*uw*o*&. mttzmmmmmmxmutmti^ h c 

fc*^**. -fb^&^^)44, ffl<o«RfllflHtff*>-ft^i3 

x&iwws iut jfcm* ^rrs <r i: # i- c# . -f-ftiiv h y •/ ?x & l < i±S£iS:Mffli^t; J; o 

[0348] 

*^HHX(i^^X{i5aL5t$g#:*^Joj; 3^«3ft>y|lffifia@BIIIi: LT^^S 
'J^i?/*i^>A, ^f;^n-XOi a^'J^-ttftl, flifl&B8tf^$ft. + 
[0349] 



[0 3 5 0] 

5 ^ h —X 1 OOrng 

mm¥nV£^lV\3-X 51mg 

Hffi 6 0 m g 

*°y t'n/P-hfny V> (k- 3 0 ) 2mg 

:?;PX 1 . 5mg 

XfT'Jyi^^y^A 1. Omg 
OR 

HfcsS i <7)vS<Hy£# ^fi 

5? h— X 1 3 Omg 

'MA 75mg 

jKU t"-/H^n iJKVtk-30) 2mg 

1 . 5m g 

xfT'JyKv^+yW 1. Omg 
[03 5 1] 

imummm 



t't?;l^>Mii7k, t^^lxf/K is^yjr-/wi«ft. 

[03 52] 

. ttfti-MJ^A, T#Xhn-X2Stt^&^*^y S'J^t#% (a 1 t e 
r n a t i v e ) fi&®»*S«aBrC& & . -ft£*£ 1 E«t 9#V>teB^&^)fc#>c?)& 
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[03 53] 

OTxfl/y/iJa-/K4 00) 2 0%w/v 

* ^mmmm-r v u o. oi%w/v 

«i£i£*/WF I 10 0 % t-rsfi 
[0 3 54] 

#ftsn-y 3 y> ^-^y^xxwK sites -c**. 

[0 3 5 5] 
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with iffternaiiunat ssw-zJi report 
wiih amended clowns 

Far Pto-lei'Mr cedta and ahsr ebftrcvttfiafii. rcjerw tha "Gnui- 
osko Xorcs on CQdssandA{tt>re\iatffn.<: " appearing at the begin- 
nmg cf c?/«'^ rr.wttctr Ham- vj/hv. PC?' Gvsttttr. 



(54) THk.: K'iThSWK.-YGI.K.: (.UMl'fn.iivlJS J «.;K V.ilNG-KII A3 liDANDDUtth'IU, VAS\ f i .AH C.'OMPUt 'ATIGNS 



fPC7 , >f^ V ~^ K2 r S3. &4. R5. A. B, S fliwl Y as ;(<-03;i<l fit !hc s 



(S7p ^.hsirfttl! I If invmliitn dixcknwsi a rcw ciuoso of a five 
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FJIX& OF THE INVENTION 



JO The present inveatitin relstes to a nsw class of compounds; of live numbered 

heterocyclic ring compounds and to their use in treatment of diabetes and related 
ilhiesses. More particiijariy me invention plates to compounds of this series, methods 
for their preparation, pharrnfteeinicaJ composition ccmlxtning &ess compoEtK^s and their 
use in the treatment of complications of diabetes mcilitus. The compounds of (has series 

t5 exhibit AGE breaking and inhibiting activity, which is essential for (he treatment of 
diabetic and aging-related vascular and neurovascular complications including kidney 
disease, nerve damage, atherosclerosis, retinopathy, inflammatory disorders, 
imsnimolngical disorders, oxidative stress and dermatological & cosmetic indications, 

20 The invention also extends to the method of reversing the discotoiatfon of teeth 

rasclieg from rtomsnzymatic browning m the omi cavity by administration of an 
eifedive airioiant of these compounds to reverse preTormed advanced giycosytation 
crosslinks. 

25 These compounds, also exhibit tree radical scavenging activity md hence are 

useful in the treatment of diseases -caused by IVee radicals besides theit cosmetic 
applications 

The triple fonctioa of" a free radical scavenger, AGE breaker and AGE inhibiJoT of 
30 these compounds can be effectively os?d in cosmetic compositions which are capable of 
arresting and reversing the process of skin aging resulting from an increased accumulation 
of advanced giyeation end products (ACE*) on the skin proteins and phofe) damage 
dirough free radtcaE actions. The invention further relates to composition and meihod for 
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scavenging free-radicals fioiti the body cells. 

BACKGROUND OF THE INVENTION 

5 Maillard in i9i2 found that reducing sugars, such as glucose sex! ribose react 

with proteins to form brown pigments. Further studies have shown that this is an 
irreversible noxi- ensrymatic reaction, which Occurs in several natural systems in chiding 
stoied ioodsitrff. Maiihicd leaciion occurs in two stages, early and advanced. Initially, 
proteins react with, glucose to form stable Ansadori products., which subsequently cross- 
10 links to form advanced glycatioii end products (AGE). In most cases, tlse formation of 
AGE also accompanies brown ing of tine proteins mid increase in Ihe fluorescence!. 

In diabetes, where blood glucose level is significantly higher than normal, the 
reaction of glucose with several proteins such as hemoglobin lens crystal I in. and 

IS collagen, gives rise to the formation of AGE, which hi tiim^ is responsible for the 
complications associated with diabetes, such as nephropathy, microangiopathy, 
endothelial dysfunction and other organ dysfunctions. In addition, the activity of several 
growth factory such as basic fibroblast growth factor, is aLso impaired. AGE products, 
unlike normal proteins in tissue, have a slower rate of tmnover and repjfnushraent It 

20 lias been reported that AGE products may in fact elicit a complex immunologics! 
reaction involving RAGB (Receptor ibr Advanced Glycation End Products) receptors 
and activation of several incompletely defined inornonologicaJ processes. It has been 
documented that diabetes with evidence of microangiopathy and macros ngwp rati w also 
si evidence of oxidative stress, the roewbaswtfi of which has not beeix elucidated. 

25 

In vitro AGE formation can. be studied m ihe laboratory by incubating reducing 
sugars, such as riboso or glucose with bovine scrum albumin. AGE foimahon can be 
detected by increase in the fluorescence or increased cross reactivity with anthAGE 
antibodies. The increase in fhiorescencs seems to precede formatioa of AGE specific 
30 antigenic epitopes. This increase in fluorescence is lEsed to monitor the increased AGE 
formaliou in vitro (Brownies M et a\ s Science 1986; 232:162^-1.632). In addition to the 
increase in the fluorescence, ons of die mus£ importers* features of in vitro AGE 
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formation is the fomraiioii of antigenic epitopes thai are specific to AGE and not fo the 
native proteins. Therefore, it f* popsibie to raise antibodies against advanced, gjyeation 
end products: of one protein and use them to detect AGE formation in other proteins." 
This has served as an important fijialytioal tool m AGE research. 

5 

Due to the clinical sagnificarLce of AGE formation, many approaches are being 
used to diagnose, prevent, or revert AGE formation in the body. r fhe formation of AGE 
could be inhibited by reading, with au early ylycosyiauon product that results from ihc 
original reaction between the target protein and glucose. The inhibition was believed fo 
10 take place a& the reaction between the inhibitor and the early glyceryl ation product 
appeared to interrupt the subsequent reaction of ihc glycosylated protein with additional 
protein material to form the cross linked late stage product. Compounds liloe 
atninoguamdiiie act to inhibit: AGE formation by such mechanism. 

15 The formation of AGE on. long-Jived proteins is also associated with eross- 

liuMng of these proteins. The AGE derived protein crosslinks have been shown to be 
cleaved by compounds Eke N~ phenacyl ihiazohtsm bromide (PTB), which reacts with 
and cleave tiovalent, AGE derived proteiu cross links (Vaaan et al Nature 1996, 382: 
275-278 ; US 5,853,703. Date of Patent : Dee. 29, 19£S). The mechanism of rednckig 

20 the AGS content in tissues is expected k> take plscs relatively rapidly, in contrast to 
uxsjuoguanidine, which itch; slowly by its very nature of mechanism of action. 

The compounds wliicli are AGE breaker or AGE inhibitor are uf prime 
importance in therapeutic applications as mentioned beloiv: 

25 

AGE Breakers: 

The compounds wliich can break the accumulated AGE can be used a 
medicament in Qie treatment of diabetic eomphcafr'ous and aging-related diseases 
3 {} i^used by itccsumn lati on tif AGB. 

The compounds which can inhibit accumulation of AGB by breaking AGE. cam 
be used as a medicament for arresting the aggravation of diseases such us diabetes and 
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aging related compii radons casised by accumulation of AGE. 
AGE Inhibitors: 

5 The compounds which can inhibit accumulation of AGE by inhibiting formation 

of AGE, can be used in a rnedtcamejrt for tlse diseases such as diabetes and aging 
related complications caused by aecusmilation of AGE. 

The unchecked formation of AGE in vivo, sxieh as in diabetics dialed diseases, 
K) can lead to severe physiological impairment. Far example, in diabetic neuropathy arsd 
retinopathy, the functional integrity of the capillary wall barrier and inner blood retinal 
barrier, respectively, arc defective^ as evidenced by the abnormal attachment of the 
endothelium to the basemen* membrane. This defect is a direct consequence of the 
cross-linking of structural proteins by glycation. The etiology of diabetic 
15 neurovascular disorder^ .is well as irrnnnnutogieal disorder, is the formation of ACE, 
Curre-nlly, it is believed that inhibiting AGE formation, or the breaking of existing 
AGE, wonld be beneficial iti. a variety of diseases, including nephropathy, neuropathy, 
arleriosol ero.sk, and demkatological disorders. 

20 Studies have demonstrated positive effects of agents thai break AGE, Slick as in 

sttjdies on cardiovascular compilations related to agirtg t a condition which is 
accelerated in experimental sHabetse coiiditions (Wolffenbuttel tst al> £99£). 

In another pharmacological approach to controlling levels of AGE in tissues, 
2j especially in those tissues in which AGE has already acmirrnilatcd to levels which are 
responsible for sub-clinical or cliniea! pathology, administration of agents that reverse 
or break AGE has proven successful. As described in U.S. Pat. Nos. 5,656,261 and 
^,353,703 agents and methods are disclosed which reverse {or cleave or break) AGE 
formation ta vitro and in "vivo. 

30 

Several successful therapeutic approaches have also been achieved based upon 
bk.iL--k.ing the accumulation of AGE in vivo. One approach. exenrpUfted m U.S. Pat. 
No. 4,7:5 8, 5 S3 concerns ihe inhibition of die formation of AGE from its precursor s, by 
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the administration of agents snoh as amtnogaatddine and reefed compounds. 

As' has been shown in the above-cited references,, compound* which block AGE 
formation, or break AGE, are re&soaabiy correlated to the treatment of AGE-relsteid 
5 disorders, suc-h a?; diabetic nephropathy, neuropathy, retinopathy, and arteriosclerosis* 
dertpatoiogical disorders, nou-enzyinaric browning of the oral cavity, endothelial or 
other organ dysfunction and growth Tropainnent. 

The correlation between the Onset of AGE widi various dishes has* also been 
10 described m various literature as discussed below. 

The correlation between the formation of Advanced Glyeatjon End products 
(AGE) and nephropathy is well established by several research publications. 
T5eisswenger (1995) has shown that AGE concentration in human diabetic subjects 

15 correlates with, eady manifestation of renal diseases. Makita et al (1991) has show.n that 
increa.se in AGE peptides pallets with the severity pF reaal dys.fonc«on, The above 
citations clearly show that AGE is the principal cause of di&betin nephropathy. 
Yarnanchi (1997) showed it at prevention of AGE formation ly mmiogvmidmv 
inhibits development of disherit nephropathy. Aminoga aoidine administration is also 

20 shown to ameliorate thickening of gJomendar basement membrane of diabetic rats 
{liliis 1991}. Aininoguanidine is also shown to attenuate the rise in atbumiroiiia in 
experimental diabetic rats (Sold is-Lipar eta, 3 991), 

AGE is also shown to induce expression of vascular endothelial growth fneinc in 
25 retinal rrudler calls (Hi rata, 1997, Mitraia, 1997} and therefore may promote intraocular 
neovascftUiization in diabetic retinopathy. Aminoguanidine treatment is shown to 
retard progression of diabetic retinopathy in rat model (Harrtmes, 1995, Homines, 1994, 
Roufiril, 1998), 

AiXHSOguamdine treatment is also shown to improve nerve conduction velocity 
in diabetic rats pClhara, 1993 Mlyauchi, 1996 and Yagihashi, 1992). 
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Bucala (1996) has. extensively reviewed various! aspect of development of 
Atheroscehosts aiid stated that accumulation of AGE can trigger q reries of cellular 
eve&te> such as cellular oxidative stress, expression of adhesion molecules, endothelial 
sraajmigiatiaft of monocytes, etc. and these events can had to atherosclerosis. Katstcin 
5 (1990) have demonstrated that (i> m vitro and m vivo-fcirnod AGE proteins are 
chemotactic for human btaod monocytes, (ii) sub-endotheuial AGE can induce 
monocyte million across intact endothelium and iuteractton of monocyte with 
AGE containing matrix results into induction platelet defied growth factor 

10 Thm, ii can he concluded that AGE, upon interaction with endothelial cells 

through its receptor EAGE, activate nuclear factor Kappa B aad induce various genes 
expressing adhesion molecules. AGE-eiidolhehdm imeraetioKS also increase oxidative 
stress, initiate monocyte migration, block endothelial nitric oxide and stimulate 
an gioge tresis. All the&e Conditions result hi conditions such as atherosclerosis. 

15 

Other dyshmetioiis demanding lower tissue AGS harden include, Hypertension, 
Restenosis, abnormal tissue hindrance in peritoneal dialysis, Erectile Dysfunction and 
Alzheimer disease. Similarly^ on the other hand > non-enzymatic cross-liiikfeg of 
structural proteins, such as collagen* leads to increased stiffness of arteries and reduce 

20 arterial compliance and distemribiliry. In fact, trestnictitt, of AGF-breaker A fcl %1 11 is 
shown to reverse diabetes induced increase nf arterial stiffness a*id improve arterial, 
compliance (WolffenbuEel 199&). Aronson et al (1996) have reviewed rob of AGE in 
promoting irdlaraniMory cell recruitment and smooth muscle proliferation and 
suggested it to be a litre !y reason fta' greater restenosis, abnormal tissue hindrance in 

25 peritoneal dialysis rate in diabetic patients, 

Seftol ( 1997) has shown signilienrtt elevation of pe»tosidine in the penile tissue 
of diabetic patients as compared to non-diabetic. They have speculated a mechanism, for 
AGE mediated erectile dysfbnctbn via uptegnlatlon of mdiicible nitric oxids and 
3.0 downregufation of endothelial nitric oxide in penile tissues. 

Vitek et al <1994> have reported that beta amyloid peptides ((JAP) aggregate 
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slowly under normal physiological conditions whereas AGE modified showed, a 

much more rapid aggregation Plaque numbers increase in association with neuronal 
degeneration and cognitive decline in AD. Aggregated but not monomark; (3AP is 
actively neurotoxic. Hence interference with the process by which AGB formation 
5 enhances pAP aggregation or inhibition of AGE formation or AGE breaker therapy will 
provide fiew therapeutic opportunities to reduce the pathoplrysioiogicaf changes 
associated with Alzheimer's disease. 

Hence AGE inhibitors/breakers would be beneficial in reducing the aggregation 
10 of ^ A)\ leading to the prevention/ treatment of Aschner's disease. 

Li efc id (1996) have provided evidence for an intent! atiouship between two key 
manifestations of physiological aging in tits rat cardiovascular arid renal decline and the 
spontaneous age associated biochemical process termed advanced giycation thought to 

15 contribute to progressive tissue damage and organ failure. In 1heir sUady 
rtminognsnidine (an AGE inhibitor) was found to significantly prevent tissue damage as 
a result of inhibiting AGE formation. I.j>wer tissue AGE burdes ill rats as a result of 
aminoguanidine administration was found to preserve an altogether mere satisfactory 
level of cardiovascular and reinil function as evidenced by the generally healthier 

20 appearance of old rars treated by aithnoguarcidme as compared to the untreated age and 
weight matched controJs. Hence AGE inhibitors could be used for the prevention of 
aging relaxed disorders. 

flic nonenzymatic browmrtg reaction, which occurs in \tx& oral cavity, njsults in 
25 the discolOTaEion of teeth. Anti-plaque agcratft such as chlorbeiddiiie have been reported 
to accelerate the non-enzymatic browning reaction and further the stsinirsg of teeth. 
{Nordbo, I. Dem. Res., 5S, p. 1429 (1979)), Nordbo has proposed that dih>rhcxidine 
results in tooth, staining in two ways: first, by increasing the formation of peliele which 
contains more amino groups, and secondly, by catalysis of the Maillsrd reaction leading 
30 to colored products. 

The ability of inhibitory of non-enzymatic browning reaction to prevent Ihe 
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discoloration of protean on a surface, such as that which occurs on ths tooth surface has 
been demojn^tated with m vitro experiments in US pat. 5J3?,9I6: *JS Pat, 5,272,176. 

Compounds that have die ability to inhibit or iwerse AGB liavs been claimed to 
5 be useful for the inhibiting or reversing the discolorahan of teeth renting from non- 
ens-ymatic browning in the oral cavity. (US Pat. 5,272, 176; US Fat. 5,853,70?) 

AH ihese evidences point out to a common underlying mechanism for the 
pathophysiological conditions associated with diabetes .jnd that is the formation of 
JO Advanced Glycation Endproducts. As the total tissue burden of AGE increases, tbe 
severity of the pathological symptom too increase. Or the oilier hand, if the ^uamam 
Of AGE is controlled by the compounds like Aminoguanidine, the progression of 
disease h also regarded. Jti the present invention, the inhibition of Advanced Glycau'on 
Endproduets is described. 

Renal disease is. a leading cause of death and diabih'ty in diabetes. Chronic 
dialysis and renal taiusplnntation are quite routine in patients with renal failure due to 
diabetes. Peritoneal Dialysis (PD) works on the same principle as hemodialysis, but the 
blood is cleaned while inside ihe body rather than through a machine. Hie major 

20 difference in peritonea! dialysate fanxmbtioiis as compared to hemodialysis in the 
amount of higher glucose concentrations used as an osmotic a^ent (1,5 3 2.5 or 4.25 
g/dL). High glncoae fbtmauon in humans is associa£ed with the progressive formation, 
of Advqj^ced GSycosylation End-product* (AGE's) thai damage organ function. AGE'S 
contribute to the development of abnormal fibrous tissue and reduces the ability of the 

25 peritoneum to filter fluids, leading u> a ftd kms of the PD procedure. 

'Hie compounds which can alter the AGE contents of the tissue could be used to 
prevent tiiis process and other medical complications arising item the formation of 
AGB's. Use of an AGE breaker or mhibitor in the dialysis fluid would inhibit 
30 formation of abnormal fibrous tissue and thereby facilitate peritoneal dialysis 
proceduce. Accordingly the compound of ihq invention can be used for preparation of 
dialysis fluid for peritoneal dialysis of a diabetic patient. 
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Rtsd"ucmg tlie lissns burden of AOE is expected to revoke these conditions, 
whcraas pi'tsvectirtg accunrofarion upto critical mass could prevent the condition, from 
occmiing. These condition!) Ate listed bellow: 
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b. 


nepluological disorder.. 




e. 


neurological disorder, 




6. 


atherosclerosis* 




e r 


retinal discrete; 




f. 


deTinatoiogical disorder, 


to 


S- 


non-enaynwtic- browning of oral cavity, 




h. 


t-ndothelial or other organ dysfunction „ 




i. 


growsh impaifin&m, 




>• 


inflammatory disorder, 




k. 


iminnnologicaS diseorder, 


15 


L 


oxidative stress, 




n\. 


atLtng and d^ijel jc complication^ 




si. 


aiTheimer disease, 




o. 


restenosis, abnormal tissue hindrance in peritoneal dialysis, 






alynanqai i-issue hindrance in peritoneal dialysis and 


-m 


q- 


erecthe dy&func£ii>n. 



The compounds .showing the activity towards breaking / inhibiting AGE tan 
also be useful for tisd* cosmetic utility. 

25 Health. resilience and youthful appearance of the sfein depend^ among o*bcr 

things, r>u several key classes of biological molecules. The key skin molecules, are 
collagen and slasbn. Collagen is a protein, farming tl*e structural t-.nd thai, hesfds other 
skin structures. It gives the skin its strength, and durability. As any other protein, 
collagen is composed of arow> acjd^. IHowever it is miusnaliy rich in a few fipecific 

3'> &m?no acids; proline, hydroxy proline, lysine and glycine. EIa$tui is also a protein, more 
stretehabb than co& r ig.«n and helps Jo maintain skin resilience and elasticity. It contains 
two special amino acids: desmosirte and isodssmosiae. When both c'asim and- collagen 
ats at seaa-ce and damaged, the skin looses its shape after being stretched m folded 
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leading to wrinkles and facial sag fett happens during the process of aging. 

Most modem theories of aging have centered aimuid (he notion that age-related 
deterioration is primarily due lo structural and; functional modifications of cellular 
5 ooraE&irents. The cnn^rdly popular hypothesis arc the Free Radical, GlycatLon or 
Maillard theories of aging. The first hypodiests proposes that age-rsiated effects are due 
So free mdtc&l reactions thst damage cellular eonstituersts. "Free radical 71 refers to an 
njtsbtble molecule that has an unpaired or odd electron in an outer orhiJ, which 
indiscrhnmatcly react with other molecules, causing lipid, DNA and protein damage. 

\Q line lafter hypothesis propose that the primary cause of aging is celhihir damage 
resulting from the modification Of maeromoleeules induced by wn'-cu^ytualic glycation 
and Maillard reactions to ibrni advanced rdycosylation end-products (AGEs). Non- 
eraymatio glycaticrc is &e chemical attachment of sugars to ptotein that eventually 
causes protein cross linking, which is irreversible, Although these hypothesis were 

15 formulated independently, tt suggests that free ratJicafe, glycation, sud Milliard 
ructions may m fast .represent partially interactive. Gleisnrnts of a single, more complex 
biochemical pathway, and that age-related deterioration is produced by the sum of die 
damages induced by all three hypotheses* ajid by their interactions. 

20 Skin, a highly differentiated and complexly structured organ, is particularly 

vulnerable to free radical damage on exposure to UV radiation resulting in an increased 
accunud&tion of AGEs on the skin as wed as an increased production of siagkt oxygon 
aad super i>xjde radicals which damage the important skin molecules &uch us collagen 
find ekstin. Under such situations an suati -oxidative condition through free radical 

25 scavenging would certainly enable the skin to maintain its normal resilience and 
integrity agshist damage. 

XJence, the present invention is directed towards a cosmetic epplieation with an 
active molecule capable of reversing the AGB cross imks and creating an anrt-oxidattve 
30 environment in tissues rlirough its AGE breaking sad free radical! quenching action^ 
thereby significantly slowing down the aging manifestations. 

The sfcni is the largest organ in the body, eouipnsing about 15% of the body 
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weight. In tarms of chemical ooniposMost, ih^ skirj is about 70% water, 25% protein 
and 2% lipids. The remainder includes trace miwsmla, nucleic acids, 
glycosoamraoglycaivs, proteoglycan and numerous other ehcaiucals. 

5 Use skin consists of 3 main Sayeas : Epidermis, dermis, subcnfcaiieaijs tissue. The 

epidermis is the first barrier between us and the outside woiid. This layer eon&isfs of 3 
types of cells; kerefcmocytes, melanocytes arid langerhatts cells. Die dermis » tbe- 
middle layer of the &kin : the thickest of the skia layers and comprises a right, sturdy 
mash of collage (type-* and III). and cla$tin fjbers which are the critically important 
10 skin proteins. The dermis also consists uf fibroblasts, capillaries, lymph nodes, 
sebaceous glands, sweat glands and hair follicles, The subcutaneous tissue is- the 
innermost layer of the- skin comprising mainly of adipocytes, acts as a shock absorber 
and heat insulator, protecting underlying tissues from cold And mechanical trauma. 

1 5 Aging is a biological phe&omenon which k symbolized by winkle and sagging 

skin. As a person ages, skin ceils divide irsare slowly, and the inner sfcin, or dermis, 
starts to thin. Fat cells beneath the dtermia begin to &uophy ; and the uoderiyirig. network 
of eUstin asid collagen fibers, which provides scffflbldiug for Hie surface layers, loosens 
and unravels. Skin loses its elasticity, when passed, it no longer springs back to its 

20 initial position bur instead sa^s arid forms furrows. The skin's ability fo retain moisture 
diminishes; the sweat- and oil- secreting glands atrophy, depriving the skin of their 
protective water lipid emuiskms. As a coaseqiience, the skin becomes diy and scaly. In 
addition, the ability of the sfcm to repair itself diminishes with age. so wounds are 
stower to teal Frown fines (ikose between the eyebrows) and crow's feel (fees that 

25 radiate from the corners of dh« eyes) appear to develop because of permanent small 
muscle eonhacrions. Habitus) faeM expressions also form characteristic Knea, and 
gravity exacerbates the situation, eoatribnting ro &e fcftiratioEi of fowls aM droops fig 
eyelid^ Since the skin represents the most visible organ of the aging, there is increasing 
interest in the physiology and reversal of wrinkles, elastoses an d senile xerosis. 

30 Cutaneous aging is a complex phenomenon consisting of genetically determined 
intrinsic and axtrinsic aging factorsfBom R, Burg G: Schweiz Med Wochenschi (2000) 
Sept 9; 130(36): 1272-8). 
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Mainly, te are two biologically independent agstig processes that occur 
simiilfcmeousiy which account for the major changes seen in sfcm aver time, 

I . Extrinsic aging or Photorigh^Extema] Factors and 
5 2. innate oi IrJrinsi caging 'Internal Factors 

Extrinsic aging or Photoaging, which results when. $ktn is exposed to the 
elements lite Ultraviolet <UV) radiation, Chemical Pollutants, Allergens, Mechanical 
damage, etc. Extrinsic agmg is primarily caused by nJtraviotet radiation of the sun. 

10 

Intrinsic agjjng affects skin by slow, irreversible degeneration of tissue. The 
factors causing intrinsic agijig am genetic, nervous (stresses), fentnunc* homiosie 
disorders and others. Intrinsic aging can be observed over Che enure surface of the body, 
including skin, protected from ultraviolet radiation of sou. J"he phenomenon of 

15 glyca&w as discussed above plays a serious part in intrinsic aging. Proteins from 
demris, elastin and collagen reset with sugars in the body, specially glucose to result in 
the binding together of collagen fibers and the synthesis of free radicals. Tins modifies 
the structure of the skin causing it to loo&e its suppleness become more rigsd. Thus, 
the mast noticeable changes on facial skin result from R combination of intrinsic and 

20 extrinsic aging processes. 

Basically two favors - free radicals and AGE formation are the prominent 
accelerators of skin wrinkles. Ton Maillnrd theory of Skin aging dates back to 19 Yl 
when Maillard found that reducing sugars such as glucose and ribose react with piotems 

25 to form brown pigments. The Maillard reacts™ is a series of complex reactions thai 
cause the cross-linking of protein via the interaction of reducing augers with amino 
groups of proteins to form stable Araadori products, which subsequently cross-link to 
form Advanced Glycatfou End products (AGE). Another property of critical biological 
significance is the observalion that die Amadori products continue to doss-iink and 

30 polymeria* even in the absence of free glucose. Protein crosslink is important since it 
is responsible for deep wrinkling in the dermis. The formation 0 f AGE crosslinks is also 
a natural pm of the aging and all the processes where protein aging is a serious 
detriment. During the aging process reducing sugar chemically attaches to the skirl's 
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support proteins like elastm and collagen, causing them to become gradually rigid and 
slowing Ihesr renewal This non specific and mm-eiizymftttc attachment of die sugar to 
coIEagen and elastin lead to the formation of AGE which continues to cross-link and 
polymeria even in the absence of free ghicoBs. The studies on the role of AGEs m 
5 aging colkgen using scanning force microscope reveal that m the presence of an 
iacreased concentration of AGEs. significant structartd alterations have been observed 
ia tlie collagen fibrils of old rals(Ode«j V, Aragno 1, et al. Gerontology (1998): 44 (4); 
187-91). As a result of this aging process, collagen loses its elasticity and the skin, 
develops wrinkles. 

10 

The coyaJent binding of glucose to die amino gmup of protein alone is not 
sufficient lo account for structural changes observed in collagen. Oxygen radicals 
formed during glucose oxidation, and glycated protein oxidation may be involved 
dkeetiy in the formation of AGEs and collagen crasa-lmking. la vitro studies 

15 demonstrate that the presence of oxygen is indispensable for the advanced giycation and 
cross-linking of collages Antioxidaiive condition and free radical scavengers have 
been proven to inhibit or slow down tie formation of AGEs and the cross-finking of 
collagen. It is also known that foe radical scavengers are essential in protecting the 
epidermis from damage by iree radicals generated both by environtnentai and 

20 endogenous fetors {Pwgliess PJ, Dermatol. Nurs (1998) Dec; 1 0 (6): 401-1 6; quiz 417- 
18). 

Skin, which bss a highly differentiated and certainly complex organbaittorca] 
structure, is particularly vulnerable to tree radical damage because cf its contact with. 
25 oxygen and other environmental stirmiii(Cs!abrese V., Scapagnini G et, at., Drugs Exp. 
Qin Res. (1999); 25(6); ?,S1~7). Studies have proved that UV radiation increases the 
formation of AGEs ou collagen, elastin and oilier skin proteins, It forms a vicious cycle 
by increasing the accumulation of A0B» on the skin as well as increased production of 
singlet oxygen and super oxide radicals, which damage the skin protem. 

50 

"With recent years, substantial progress has been made in unraveling die 
underlying mechanisms of photo aging. Induction of matrix meS* Ho proteinases as « 
consequence of activator protein (A?)- 1 and Nnelear factor (NF) - kB activation as 
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well as mutations of mitochondrial DNA have been identified reeently{Beineburs M„ 
et. aJ, Photodetntiatoi Phoioiramuaol. Photomed {2000) Dec: 3.6 (6): 23S-44). In the 
early stage of glycatioii the condensation of reducing sugars sush a& gi^se with amino 
groups of proteins generates UVA photo generated singlet oxyges free radicals. It is 
5 reported Ibat AGE is an important factor for promoting p&oloagfjng ID die skii via 
generation of active oxygen species involving Oj" , H 3 0> anil -OH (Masafci H. el. a],, 
Bjoehcrn Biophys. Res. Corranuix (1991) Jun JS: 235). On the basis of iiwitro 
fibroblast studies a possible mechanism is proposed m which A<5Bs tinder [TV A 
irradiation generate active oxygen species involving 0 3 ~ „ HjOj and OH while the Oil 
10 species place a harmful role in promoting cell damage (Hi toshi Mnsaki et. &f_ 
ttioeheniica et Biophyska Aeta 1428 (l<?<>9) 45-56) . These radicals disrupt the naeajal 
haJanw of ttse skin by stimulating die skin cells to synthesize metaifoproteirwE^. The 
metalloprotemase erogrmes decade colleen without synthesizing anti- 
metaHoprotenases ihni k&sps a checit on the akin proiem degradation, which is a 
15 norma] biological response. The unbalanced production nfrnetaUoproteirjase over ami - 
metatlopTotenases induced by snjglet oxygen free radicals leads to break down of 
collagen and etestio of ttie skin. Tfiia is followed by imperfect wound repair of 
damaged collagenous matrix, and accumulation of diastolic material, as a consequence 
the skin sags and wrinkles, 

20 

Dae to the exposure of AGEs to UV A radiations, the generation of super oxide 
anion gets enhanced. This is accomplished through cellular electron transfer chain in 
which UV A-AGEs energy enhances the passing of electrons onto ground state oxygen. 
This leads to enhanced formation of super oxide anion during: Adenosine Triphosphate 
25 (ATP) syxtihRB&r An enzyme super oxide dismutaKe converts the super oxide union into 
hydrogen peroxide find oxygen. Finally, the catalytic artion of iron and copper transforms 
hydrogen peroxide into toxic hydroxy] radical causes tl*e degradation of skin collagen and 
ejastin wbich is foliowad by imperfect wound healing and solar scar develop that photoage 
the skin. 

30 The shelves in (he cosmetics market are full of products treating exliinsic aging, 

bill there is still a vacatur for a product, which targets intrinsic aging by inhibiting AGS 
in skin support proteins. 
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The ability to inhibit (he formation of Advanced Glycation End products (in skin 
support proteins, like collagen) along with AGE breaker activity and Free Radical 
Scavenging aciivity, carries with it signffScaiM iuip.Ucatioxi& in treatment of Skin aging 
and wrinkles etc. 

5 

Thus, using the molecules, which can allsr the presence of AGE, it k possible to 
prevent the signs of sktn aging and wrinkle formation etc., and using them for cosmetic 
applications. 

Experience shows that skin aging and wrinkle formation occur in-spits of good 
skin cate. Hence, there is a. need for development of an agent to prevent or treat agiog 
of skm caused by formation of AGE. The compounds of the present invention are nort- 
pepiide, capable of modifying tlie AGE cross-link, formation in Collagen and Fiastin. 
The compounds of ihe instaut invention can he formulated along with other agents into 
a cosmetic preparation. 

10 

To prevent or delay skin wrinkles, it is important to inhibit formation of AGR to 
reverse tlie already formed AGE as well as lower the oxidative stress by means of an 
antioxidant or free radical scavanger. Essentially a molecule that inhibits AGE; breaks 
A OB and slows down the formation of AGE and prevents collagen degradation, would be 
15 an ideal candidate for cosmeceuiicals t The molecules of the instant invention exhibit the 
properties of being a» AGE inhibitor and a psjtpnt AGE breaker well as free radical 
scavenger which make them most suitable for cosmetic applications. 

Pree radicals are atoms or molecvlfis that have one or more unpaired electron*; fo 
29 their atomic structures and are highly restive. Free radicals- reactive oxygen species 
(ROS)- are produced continuously in mammalian Systems as a consequence of normal 
metabolic processes Exogenous sources of ROS include exercise, pollution (especially 
cigarette smoke acid car exhaust), alcohol, sunlight, and drugs (like anefiihebc&). Although 
free radicals have an important role in normal physiologic meuham^s^ the excessive 
25 production of ROS results in oxidative stress* the terms usually applied to the ont come of 
oxidative damage to biologically important raotecuJes, such as protein, lipids, and nucleic 
acids. Proteins have long teen known to bo sos^eptibie to oxidation by ROS, Aromatic 
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amino acids Jiicc cy&tfoe, and disulfide bonds Hre particularly vulnerable. Ail biological 
materials contain el variety of polyunsaturated fatty acids, which are predominantly located 
ht membrane hpids. They an* highly susceptible to demise by RGS. 

5 The group of compounds known as antioxidants (also referred to as 'free radical 

scavengers") in the raajor defense against oxidative stress These compounds tuHciion io 
protect membrane and cyfosolic component against damage from ROS. Primary 
antioxidants, which prevent the IbrninHaTi of new radical species, indutto enzyme systems 
such aa superoxide dismntase (SOD} and glutathione peroxidase (GSH iPx). Secondary 
10 antioxidants trap radical species, thus preventing chain reactions, and include nutrients 
such as vitamin E. vitamin €, taurine and ^carotene. The final line of antioxidant defense 
is provided by the repair systems such as ihe enzyme methionine sulfoxide reductase that 
regenerates rnethioiike residues within oxidised proteins and restores function. 

15 Endogenous oxidative damage to ceJhdar components, primarily proteins* lipids, 

and DNA is thought to contribute to die pathogenesis of numerous chronic diseases. The 
association between mmpi omised antioxidant status, indices of oxidative damage, and 
clinical condition* hfce diabetes mellitus, asthma, chronic renul failure,, hepatic,, colitis, 
atopic dei-matiiisv arthritis and various degenerative disorders is now iveH documented. 

20 Incite is considerable drsrnmstoiihfi] evidence linking diminished antioxidant status 
ifldttding enzymes and nonezymabe scavengers, to increased oxidative damage and 
disease severity. 

There is need of rhe molecules with ability to break t tnhibit the proJsin cms* 
25 linking, in addition of lutvin« snti-oxidant activity so that apart from their nsft in several 
disease conditions vfhexc oxidative stress plays vital role in the pathogen^, they can bo 
effectively nsied for cosmetic applicatioxis 3* motioned below: 



a) 


reversal and prevention of xvrjnkies, 


b) 


reversal and prevention of fine hnes. 


30 c) 


promotion ot epidermal growth, 


d> 


photo pmteeiiou of «kio, 




reversal and prevention of sfcirs discover a lion, 
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f) 


reversal and prevention of spo*-;, 




g) 


cottdi(io*iirt£ anil titt^v-'rtHort of drvsiwt. 




h) 

jv 

V 


i-evcrsai and prevention of stretafe morkfi 3 


5 


j) 


&kui caa:e and conditionings 




k> 


reversal and prevention of senile xerosis^ 




i> 


cojidiHfaimg a^d preventioa of sunburns 




m) 


pi'evenfmg and rev^mg the loss oFcnHfiges 




n) 


improving skin texture, 


10 


o) 


importing slria tone*, 




P> 


enliaueing of skin thickness. 




q) 


decieasiny pore sine, 




r> 


restoring skin luster, 




s> 


minimising signs of fatigue, 




D 


reducing acne, 






tteatmenl of Telangiectasia and 






improving aesthetic appearance of hair mod n* 



Pharmaceutical Application of the Free-raditnl scavenging (£mt*~uxitfant) property 
20 f)f tlw Miolflcule** 

Apart from the use of tha compounds for cosmetic applications bssed on their 
AGE-breaking / AGE inhibiting and frae-jedical scavenging activities, tho latter activity 
of these compounds can be* ii.st:d in strategics ditacted at -control o{ oxidative stress for 
effective management of conditions discussed be lew' 

25 Neuro-tftfgenerative disorders such as Atxbelr«cr*s disease {A.ft.) t 

Parkinson's disease (P. JX), fluHrtaBglon's disease (H-l>-% Meior neuron disease 
(M.N.D), Prion disease 

As pec-pic f.ijc;, ihojr ant-.o't>d»nt iev^'h dimintViTi and chase low levels are directlv 
linked to the many diseases associated, with aging such as Alzheimer'* and Parkinsoa's 
30 disease. One of the leading hypotheses is thai oxidative saxjssa iwrUtoed toy Relative 
Oxygon species (ROS) dsmages esssenttal components of the neuron^ rssoStiug 
ultimately in the neuronal dsatli, Oxidsdve sties s is involved in various divergent 
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events leading to neuronal d$rnage v including an increase in membrane rigidity, DNA 
strand break, and impairment in glucose uptake. Several potential sources of oxidative 
stress in dif&r&nt neurodegenerative disorders have been well, identifies! [Munch Ct, et 
aL 1 99$ J. 

5 In A-D. mitochondrial dysfunction, amyloid beta mediated processes; transition 

mefal accumulation and geaotic factors are responsible for the redox imbalance [Smith 
MA, cr bI 2000], 

Point mutations in Superoxide Dbanrtase= enzyme* are known x» the familial 
10 form of MND. 

Disturbances of neuronal energy metabolism bavc been implicated as a 
pathogenetic mechanism for II D. {Browns SB, ot &L 1999] 

15 Diabetes and Diabetic Vascular Compilations (»VCs> 

The cause of oxidative stress in diabetes is not yet fuhy itmders'ytoud but is 
thought to be due to mitochondria! dysfunction, direct enzyme inhibition by 
hyperglycemia, auto-oxidation of gmeosej and activation of mcotia amide adenine 

20 dinncieoJide phosphate fNADFrn-oxidas^ Oxidative stress in diabetes is also increased 
due to whitened defenses due to reduced endogenous an fc" oxidants. The oxidative stress 
manifests itself as elevated conccntniGons of lipid peroxidation products, erythrocyte 
fragility, md decreases in the antioxidant enzyme systems (CAT, GSH Fx, SOD). 
Recent studies sko have shown a positive correlation between blood glucose 

25 concentration and oxidant-induced lymphocyte DNA damage \EJ. Harper The 24 s1 ' 
Annual WALT HAM*/OSU SYMPOSIUM]" 

ROS are generated during glucose oxidation and formation of advanced 
giycosyiation end products (AGE), Evidence has accumulated indicating that the 
3d generation of ROS plays an important roks in the development of DVCa. Many 
biochemical pathways associated with hyperglycemia such as advanced glycosylate, 
glucose auto oxidfition, and polyol pathway cm increase the production of free radicals. 
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Hyperglycemia in diabetic paLiests leads to excess auto-oxidation of glucose thereby 
reducing molecular oxygen and yielding oxidising intei-media&is such as superoxide 
ions (Cfc). liydroxyl radicals (OH), and hydrogen peroxide (H,0 2 ). Free ?adicfll 3 
accelerate *he formation of advanced giyeosylation end products (AGE), bemuse 
5 frsgmeutetioft and cowforrnationai changes occurring during glycosylates and glucose 
oxidation have been shown to be dependent upon fee radicals. AOBs in turn sttpply 
more free radices, (his process is termed as oxidative glycosylaUon or giycaxidflhon. 
These free radical* impair vascular relaxation by inactivating or quenching nitric oxide 
(NO) and also adversely affect the endodicBrJ iiaietiorx. Evidence also suggests that 
10 Maillard reaction acts as an amplifier of oxidative damage hi aging and diabetes [D. 
Gidglbmo el al, 19961. 

Iatt>sitj«aJ disease* 

Oxidative sftess is un important eavwc of tissue injury that occurs in 
15 infliirama4iori and ischemia. Intestinal ischeiBUi, radiation enieritis, inflammatory bowel 
disease, and promotion of gastric arid colorectal cancers are some of the gastro- 
intestinal conditions where oxidative stress* is implicated in the pathogenesis. 

Liver disease* 

20 

AicolicUe liver ds&euse - Eih&nol induces m increase in lipid peroxidation sifter 
by enhancing ROS or decreasing the Jevei of endogenous antioxidants. HthoeoJ also 
induces variety of cytochrome P45Q ensymes in microsomes arid xanthine oxidases in 
«ytc»»L The role of these sutymzs in tbe generation of oxidative .stress has been well 
25 established ia various studies fJshii H, it at 1 9£7]. 

Cfaronic hepatitis C- Enhanced oxidative stows initiates i* tfbrogenesis cascade 
in the liver of patients with clironic hepathk C- Evidences are tomirtg up supporting an 
oxidative stress pathway leading to active fibrogsnesis in chronic hepatitis C. This 
30 fibre-genesis cascade characteristic of severe chronic hepatitis C (e.g., oxidative stress, 
induction of Misyb, activation of stellate cells, and collagen gene expression) is 
stimulated by ROS- 
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Cancers 

Oxidative damage to DNA is a result of micractioa of DNA with ROS, in 
particular the hydroxy! radical. Hie hydroxyl radicals produce multiple modifications in 
5 DNA. Oxidative attack by OH radicaf on the dec-xydbose moiety leads to the release of 
free bases Item DNA, generatmg strand breaks with various sugar mrxSSen<ionE; and 
simple abasic (AP) sites, 

ROS also interact with and modify celhilar proiein, lipid, and DNA ; which 
30 results in altered target tell function, The necutrnjiatioii of oxidafive damage has been 
implicated in both acute and chronic cell injury including possible participation in the 
formation of cancer- Acute- oxidative injury may produce selective cell death and a 
compensatory increase in cell proliferation. This stimulus may restlft m the formation of 
rie^ly initiated preneoplastic ceils andftre enhance the selective clonal expansion of 
15 tateut initiated preneoplastic cells. Similarly, suMelhal acute oxidative injury may 
produce unrepaired DNA dajnage and result iji the formation of new mutations and, 
pQtentinlJy } new iniiiaSed ceils. ROS, therefore, can have multiple effects m the 
initiation stage of eiircinogejiesis; by mediating carcinogen activation causing DNA 
damage, and interfering with the repair of the DM A damage. 

20 

Benefits of various antioxidants to preventing or treating following cancers have 
been extensively studied. 

1 ) Lung caucer 

25 2} Colorectal cancer 

3) Cervical cancer 

4) Breast cancer 

5} Malieaant meismewna 

50 Oxidative str^s in cardiac discuses 

Lifelong high levels of antioxidant mrMents are supposed to protect against die 
development of heart disease. High doses of aatioxuTaats in the month following an 
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acuta heart attack have heeii shown to siguifbantby reduce the number of deaths, as well 
as iho extent of earrfine damage in non- fatal casss. 

It is currently Jhonght that increase in oxidative stress is involved tti the 
5 pathophysiology of endothelial dysfunction that accomp antes a number of 
cardiovascular risk iactors including hypercholesterolemia, hypeitejision and cigarette 
smoking. It also plays st pivotal rok io the evolution of elinieaE conditions ssich as 
ainero&olerosifi and heart failure. Oxidative stress can activate redo^-sensitive kiuase 
cascades and. transcription factors such as >SFk& and AIM, with resulting mcreases m 
10 the expression of factors associated with an m&amniafory response a.nd uetJuIaT 
proliferation. There are three enzyme systems producing reactive oxygett Species in the 
vascular wall: NABH/NADPH oxidase, xanthine: oxidoreductase, and endothelial nitric 
onticte synthase (Zalba G. et. a!, 2000, Rosenfeld ME, 199ft). 

15 Atherogenesis is regarded as the outcome of mferacticn.s among muMp\e 

stimuli. Endothelial dysfunction plays a key role in the development of atherosclerosis. 
Elevated homocysteine concentrations are associated with rapid onset of endothelial 
dysfunction, which is another nrtechanism by which increased oxidative stress 
contributes to atherosckro&is. Oxidation of low-density hpoprolein plays an important 

20 role at several steps in other ogenesis. Oxidative stress also activates NFkB, which 
induces expression of genes controlling cytokine expression and leukocyte adhesion to 
vascubiF w!jH. (Ms*, well, etal. 1997), 

Animal studied iiave provided evidence by suggesting that free radicals may 
25 promote th combusts, directly damage vascular cells and other tissues, and mtexfere with 
vasomotor regulation with the clinical sequelae of myocardial infarction and ischemic 
stroke. 

To. tissues where o&ygwn supply becomes used up following ischemia,, as in 
30 myocardial ischemia, the enzyme xanthine oxidase is changed to a form that has 
potential to reduce oxygen to superoiddss. Chi readnrissiorl of oxygen e„g. by 
reperfnsion Sheie is a bmsi of ftvc radical generation. ROS are formed at an accelerated 
rttte in post-ischsmic myocardium. 1"lni& biochemical damage clue to fiee radicate 



21 



(142) 



^2004-529154 (P2004-529154A) 



wo tnm&iw vcnimuai 



contributes to the ischemic injury. 

' Oxidative sixeska also seams to be one of tfos mechamsffls that may produce 
membrane defects and result in inbacelhilax calcium overload, and cardiac ccmtractifo 
5 dysfrmotion m the stormed tnyoeaTdium. 

Macular degeneration and cataract 

Oxidative damage to leu (3 of the eye with inertiase so age lias a major 
10 contribution m cami-aer formation. Macular degeneration is also being recognised 3S 3 
consequence of oxidative damage. 

HIV disease 

15 Prattitfjaiioii of antioxidant defense system Has bean observed in various tissues 

in 1-IIV patients. Oxidative stress jtnay contribute to several aspects of HIV disease 
pathogenesis such as viral replication mfliUinnaiory response, and deceased imrnnne 
cell proliferation, loss of immune function, apoptosi^ chronic weight loss. Antioxidants 
may otibr a promising tnEatrnent to HIV pattenta. 

20 

Chr»iuc obstructive pulmonary diseases (COPD) 

Alteration in the alveolar and kmg metabolism of glutathione is widely 
25 recognized as a ceniral feature of many inflaEnmafory boig diseases ineSmllng COPD. 
Tiusse changes are a result of the alteration in die geu«? expression of the gamma- 
glutamyl cystine synthase {Garnma-GCS}, the rate-lbrbtbg. enzyme in giufaihione 
synthesis. Oxidative stress is implicated in the pathogenesis* of COPD, sirj.ee it results m 
biactivatitm of anti proteinases, airspace epithelial injury, macro hypersecretion, 
30 increased iurlux of neutrophils into She luugs, transcription factor activation and ^ene 
expression of prO-in-fffimmatafy rnediainifi jMae'Nee W- er. 3fel, 20OI]. 
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Kettal Disease 



ROS hfwe bsuii implicated not tmly in the genesis of diflCerem forms of renal 
disease, predoinauuitly experimentally induced glometulDi>ephritis ? latt slip hi different 
5 farms of acute renal faitine. 



Asthiaa 



Although tlie pathogenesis of asttutm k not fiitfy d&&ned, a typical feature is an 
10 ijjcraajis in (be niimber of inflammatory cetk in the King. Such celfe generate ROS, 
which are involved in the paibophysiology of asthma, including airway smooth muscle 
cojitracdon, increased airway reactivity, and increased vascular neon ^ability. 



Effect of antioxidant stotns &n httmnnolegic lanttian 

IS 

The immune system is pardctilariy sensitive to oxidative aSt&&„ primarily 
because imirame ceils rely heavfty on oel! to-ceil cormrmni cation to worfc eff ectively. 
Peroxidation of cell membranes compromises irroiibraiie integrity and disrupts 
intracellular signaling. 

20 

Cataract 



Oxidative damage to lens of eye with increase k* age has b-^n a major 
contribution in cafaraoi formation.. 

25 

Tims, by avenging fee fee radicals, the following, diseases can be managed, 



1> Netiro^Cgenerative disorders 
(a) A Izhsimer ; s Dis ea se 
K* (b) Parkinson's Disease 

(c) Hiintittgfan's Disease 

(d) MetCft Neuron Disease 
{e) Prion Dia.ertse 
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15 



20 



25 



2) Diazes and Diabetic Vaswi&r Complications 

3} latestinai Blsaa&es 

(a) Intestinal Ischemic 

(b) Radiation Enter ilis 

(c) Inflammatory Bowef Disease 

(d) Gastric and Colorectal Canc&rs 

4} Liver Diseases 

(ft) Alcoholic Livsr Disease 

(b) Chrome Hepatitis C 

5) Cancers 

(a) L*mg Cancer 

(li) Colorectal Cancer 

(c) Cervical Caticsr 
<d) Bress* Caxicer 

<e> Malignant Mc&ttasna 

6) Cardiac Diseases 

(a) AtJherostlswsis 

(b) Myocardial Infarction 
(c.) Eseh&mic Stroke 

(d) B?irIt>tlieSiiil dysfunction ' 

7) Qprhalmic Di sorders 

(a) Cataract formation 

(b) Macular degeneration 

8) HTV Disease 
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9) Respjr&tory Diseases 

(k) Chronic Obstructive Pulmonary Diseases (COPD) 
(b) Asthma 



5 JO) Renal Diseases 

(a) G]otiiwu!ottepjmt!s 

(b) Acute Renal failure 



SUMMARY Of THIS INVENTION 

10 

The first objective of tlae present invention im to provide a. new class of five 
numbered heterocyclic ring compound* which are aseM for the management of 
diabetes and «ging related vascmlar eompHcahoras and partieulcrt-ly in the treatment of 
complication* of diabetes mellmfs and other aging related condilicms such as vascular 
15 arid newovascuiar complications tiding kidney disease, nerve damage, 
atherosclerosis, retinopathy, mflernraatory disorders, imimmologiwl disorders, 
oxJdfttive stress and dermalratogical & cosmetic indications. The invention also extends 
lb© method to revisnse foe discoloration! of tuah resulting from noneiizymatic browning 
in the oxaj e&vity VvlUcit comprises admimatralhrci of an amount effective to reverse the 
20 pro-fbrnisd advanced glyco^ylation crosslinks. 

The second object of the present invention is to provide compounds of five 
membered heterocyclic ring compoimcte, which exhibit AGE breaking and inhibiting 
activities. 

25 

The third object of the present invention is to provide a method of preparation of 
compontids of live membered hsferocycJic ring, compounds, wliseh exhibit AGE 
breaking imd mhibismg activities. 



The fourth object of die invention is to provide pharmaceutical compositions 
with 3 new c&ss of compounds of five membered heterocyclic ring compounds, 
according to the in.veftti.on and their pharmaceutical!}- acceptable salts m combmati.cn 
with suitable carrier^ solvents, e*cepients : rfihiecite and other mcdis normally employed 
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iii preparing such compositions. 

The fifth object of the invention is to provide a method of Sreatmeni of a 
diabetic patient by administration, of the compounds of the invention, either singly or m 
5 combination wilii drugs for and-diabetic therapy, ot pharmacenticaHy acceptable salts 
thereof in required dosage in admixture with phaonaceydcally acceptable diluent, 
solvent, exceptant^ earners or other media as may be appropriate for die purpose, 

The sixth object of the invemioa is to provide a nerw class of compounds having 
10 a> free radical scervetiRSi' "activity b> AGB breaker activity and c) ACB inhibitor 
activity m the sjwie molecule. 

The seventh object of the mvetlon is to provide a cosmetic composition] composing 
these compounds as active, ingredients 

15 

The eighth object of iixc invention is to provide a process for making die cosmetic 
composition. 

The nineth object of the invention is to provide a method for cosmetic application 
2t> by applying Slue cosmetic composition of the invention. 

The tenth object of the invention is to provide a pharmaceutical composition uraftil 
for scavenging free-radicals from, the body celJs. 

35 The eleventh object of the iavsntum is to provide a method for scavenging free 

radicals from: lbs body calls of a mammal . 

The twetth. object of the invention is to provide a method of treatment of diseases 
caused by accumulation of free radicals in the body cells of a rrtaounaS. 

30 

The thirteenth object of tise invention is m provide ft method tor inhibiting AtjB 
and also a compos sttod for inhibiting AGE m a mammal. 
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Another object of the iBventson is to provide a dialysis ffrcid ttsetid for peritoneal 
dialysis of a diabetic patient 

Ths invention also provides- for a method of cosmetic treatment by applying the 
5 composition as above. The invention further provides a pharmaceutical composition 
useM for ijcavoiging free radicals from the body celis of a mammal comprising the 
connpoLin.d defied above or its phannaceutically accopiabJe Baits in admixture with a 
phafmacenlieally acceptable carrier, diluent s&oipjent or solvent, 

10 The invention further provides a method of scavenging free radicals from the 

body cells of a mammal by administering the pharmaceutical composition as mentioned 
above or a metfiod of treatment of diseases wrosed by accumulation of free radicals by 
administering, rtie said composition. 

15 The mvenrirm fn addition provides a method for inhibiting AGE and a 

composition for inhibiting AGE by use of the compounds of invention. 

DETAILED DESCRIPTION OI? THE INVENTION 

20 The present invention, provides a new class of AGE-breakers of formula J 




(1) 



therein 
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BJ is alky I or sryl group; 

Y is selected from the group consisting, of sulfur, oxygen, nitrogen or aJkyl ; 

A and B are independently selected ftom Jiitrogea, SUlfar, oxygen or carbon to form 

neteroaiom&tic ring (system; 

5 R2, R3 and R.4 are independently ^sleeted from the grtntp consisting of F, CI> Br, I, 
OR 7? NC 2r alfcyl f aryl including tar&raaryt fomiyl, aeyl, C(0)NR&R-, C{0)OR 6 , NRtR?, 
N-C<Rfi)(R-)> SRc, SOiNH 2> SO? alfcyJ^O^ryi; K 2 , Ri and R„ mi a hf be opHoualty 
joined together k> form a ring system, 

10 Jf quatexriiixd, R< is independently selected for the group consisting of alkyl or ajryi: if 
no£ r^atemized, R.j is ituH, and X is null; 

Ro is hidepeiidemly selected frein the group consisting of aikyl antl aryl including 
Iiel.ero.TryJ provided R fi might be different for R^. R3. find R4 ill the same compound; 
15 R 7 is independency selected from the group consisting of H, alkyl and aryl including 
heiexoaryl and m each case optionally different from substitujene R^. provided R7 might 
be different for Rj.Rj and R^ in (he <iame compound; 

If quatemized , X is selected from gtowp consisting of a halide ion, acetate iwt>, 
20 perchloraie ion, sulfonate ion, oxalate ion, citrate ioii 3 tosylate iott 7 maleate itm. 
mesylate ion, carbonate ion. sulfite ion 4 phosphoric hydrogen fou 3 phosphonats ion., 
plwsphafa ion. BF/ aitd PR* 

with proviso Uiat whey: two aJkyl groups are • present on the same carbon or nitrogen, 
they are optionally linked together 10 form a cyclic stfucUn:c. 

25 

As used herein, "alkyi" refers to an optionally substituted hydrocarbon group 
joined by single carboii-wubon bonds and having 1 to 8 ctirbon atoms joined together, 
Th« alkyl hydrocarbon group may be tineas, branched or cyclic, xsamrated or 
uasatmiwed, The anhatitHeaits rtre selected froni F, Q, Br, I, N, S, O ;md aryl. Preferably, 
30 no more than throe irt.ib*h taenia frre present. 
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As used herein "sxyF refcra to a* optionally substituted aromatic group with 
atleft^ one nag havtttg a conjugated pi- electron syBiram, coMaimng opto two 
conjugated or fused ring systems- Atyl lactates caAocsyuIw atyi, hcterricyclie aryl emd 
5 biaryl groups all of which may be optionally substituted. Tins substitijsnts are selected 
ftom T\ CI, Br, V, N, S, O md straight chain or branched C r C e hydrocarbon. 

In a preferred embodiment the invmstai provides a new dag* of AGE breaker, 
AGE inhibitor and free radical scavengers of formula (1) and their pharmaceutical! y ^ r 
10 cosmetically Acceptable salts 




(I) 



wherein, 

15 

Ri is hydrogen or stsleeted from linear- or bnachedfCi-Cid atkyt, (C 2 -C i2 ) alkeiryl, 
(Q-Ct) cyclc-alkyl, (Cj-Cr) cyctoalkenyt bfcydoalky], bicycloalkeriyl, 
hs&eocyeioalkyl, arvl, wafty}, l^teroaryL heteraaralkyl and wherein one or iirore 
hetereiftioms when present are iiuiependenffy selected from O, N, or S and is opiionaJly 

20 Bufaffluted, wtescia Uie sisbstitoients ?xe selected from a first group consisting of 
halogen hydroxy, nitro, cyaaio, amitio, oxo and oxiarte or from a second group 
consisting of linear or branched {C 3 - C fi > a&yl, (€} - C?) cycloaJkyl, alfcy^yclortikyi, 
perhaloalkyl, pcrhalocyQloatkyl, aryl, aralkyi, &]ky!aryl ? aDcylheteroaryL aialkoxylatkyl, 
perhaloatyl, alkyiheterocydoalkyi, heterocyclic alky L pcsrfsaloheterocycjyloaityl, 

25 heteroaiyl, hflterodmikyl, a&yLajyk perhdaheteroaryl, acyl, iiifcoxynfltyL fhkalkyl and 
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C^kcuyi, (CVO?)cycJoalkyl, pejialocycloalkyl, halohelerocyoJoailtyl, 
cyauoheierocycdoalkyl, periaaloheferooyeloalkyJ, (C 3 -C ? )cycloalkenyJ f bicyeloalkyl, 
bicyeloa&emyl, he&erocycloatky], aryi, ansJkyl, beteroaryE, heteroaralkyl, pcrhaloary], 
psrhaloheieroaryl wherein svtbstituente of said group are optionally substituted by R t( j; 

5 

R,<r is selected Irom halogen, hydroxy, mtia. cyatwv, amirio, oxo, perhaJoalkyJ (CVCs), 
or oxime; 

X is selected (mm group comprising of a halide km, acetate iont, percldorflte ion, 
10 sulfonate ion, oxalate ion, citrate iou, tosykle ion, maJeafce tons, mesylate ism, carbonate 
ion, sulfide ion, phosphoric hydrogen son, phosphonate ion, phosphate ten, RIV and 

provided when the groups / substetuouts are present on jsame or adjacent carbon or 
nitrogen atoms they together may optionally farm a five Or a sis or a seven membered 
15 ring optional ry containing one ox more double bonds and options lly containing one or 
more heteToatoms selected from O, N, or S. 

The compounds of formula (I) as defined above, is understood to include their 
aiuriugfiu Ibeir fautDmeric form?, their stereoisomers, their polymorphs, their 
20 phannaoenlicaUy acceptable solvates and then cosmetically acceptable solvates. 

The non-limiting examples of pharmHccuHcaUy / cosmeliesdly acceptable salts 
of £h& compounds of this invention include but. not limited to salts of the carboxylic acid 
moiety such as aikah metal salts like Li, Na and K salts; alkaline earth metal salts like 

25 Ca and Mg salts: salts of organic basss for sample lysine, arginjne, gnartidiae, 
dicttanoUnnirie, choline, and the like, ammouium or substituted ammonium sslts and 
alummmm SflHs; sails may be ackl adrfirion salts for example sulfates, nitrates, 
phosphates* pes chlorates, borates, bydtohaUde^ acetates „ tartrates, ma!eateB t citrates f 
succinates, palmoates, metflancsLlfeaates, beazoatee, ssb'eyjates, hydraxynaphthoates, 

IKl benzen sulfonates „ aseorba ten, g)y ceropho&pb ates t fcetoghiUurates and the £ke. 

The following novel compounds are suggested by way of example alone of the 
representative compounds of the genial formula 1 as defined nbovs and ir, no way 
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restrict die invention. 



a) ' H2-&ic^2'-y^2-oxoethyl>3-[(3-pkeiityi methyl) pyvirol-5-y]} pyridmium 

bromide (compound 1); 

b) t-{2-S3Je«-2'-yI-2-oxoetbyl>3>|;(3~phenyI methyl) oxazol-5-yi pyririanhim 
bmmidti (compound 2); 

c) l-(2-Siie?i-2 , -yl-2-o^oefiiy1)-3-I3- { l~{2-!Wen-2"-y1>2-oxtK;fliyl pyridinilKl-4- 
tfiki} meihyl-pyra^oI-S-yi } pyri&tnlum dibroitiide. (comptiujid 3); 

d> H2-ihieas-2 '-yI-2-oiu>Gtky3>3^3-Cl'(3,SH!imethylp7rus!Dl-! -yl) msfhyl) 

]>yraz£>I-5-yl] pyddmiuni broimde, (compound 4); 
e> M2-tfiiei5 -2 '-yl -2 - osoe Ehyl ) -3-{ |3 ■ phenylmerby* > - 1 - {2^pyridy J } -pyiazx>]-5-yi 

pyrjdjnium bromide, ^compound 5); 

f) ]-(2-riiiai^2^yI"2^xocthyI>3-[J{(3,5^iGietbylpyra? J o]-l-yl) meifiyM -pyiidyt} 

pyriiimiujnt bromide (cr>nipmisidi 6); 

g) i-(2-(€yc!opropyJ amino)- 2-oxoethyl] 3-[3-{(3 ? 5-dimoTfeyl pyrazol-l-y]) 
BieibyI}~pyiazol-5-yl]-pyridinji3m bromide, (compound 7); 

10 H2-(4~ttit*c^2-toi{™y*)-2-o*oe&y!^ snethyl}^ 
pyn5*ok5-yil~ pyridlnium bromide, (compound 8); 

i> 1 -(2 -cyclopropy iafruno-2-oxoetl\yJ )-3 [(3 -ph enyfeethyi) pyrazx>r-5 -yl] 

pyridinium chloride, (compoimd 9): 
j) 3,5-bis- [l•CJ-t.lHeIs-2 5 -y^2-oxoetby9-pyJrid^nsum-3-yi^pyr^taM>le dibrortnide. 

(compound 1(1); 

k) l-<2-tlnen-2 , -yI-2-oxoetbyl)-i-[{l -phenyl-3-pheftyfaiethyl) pyraxol- 5 -ylj- 

pyridiasuai chloride (compound 1 J): 

I) }-{2-{5 ^metIiyi-^-iiiisnyl>2-oxo^byl>3-|(3-pljaiylmcthyi) pyrazo^5~yi] 

pyridinium chloride, (compound 32); 

an) l-(2'lhien-2'-yl-2-oxoeaiyI) 34'l-phenyU~{(3-5~dirnethyJ py«izoi-l-yl) 

methyl)) pyr.a:zol-5-yl]~ pyridsnium chloride, (compound 13); 

u) 1-(2 ph«£iy]-2-o?fo^Kyl>-3-[(3-plxifi3.ylme(.hyI) pyra?,o£ -5-ylJ- pyridimtim 

bromide, (compound 14); 
a) 1 - (2- cy oiopjcopy lamiiio- 2-oxoethyl) 3 -[( J. . phenyl -3 -phertyu net hyl) pyrtznl- 5- 

yjj-pyj idimuin chloride (compound 1 5); 
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p) 3-{2-{4-bcn2yl-l-pdperi£lbylV-2-oyo£tbyI) 3-[(3^phenoxyroethyl) pyraa>l-5~ylj- 

pyridmhsin bronmte (compound 16); 
q) l-(2-ph&Eyl.-2-oxoethyi)-J-f(3-(J,5-din^thy^ymzol-I-y]) ine&yl) 

yi]-pyiidii)mrii chloride (compound. 17); 

pyrgziol-5-ylJ pyridiniiim chloride (compcmad 18): 
s) J-(2-pheny5-2-oxoetiiyl>-3-[{l-p]ie^y^3^pJxei3cylmelliyl) pyrazol-5~y]} pyridimtim 

chloride (cLsmyound 19); 
fl 1 '2^hienyl)^-oxootM)-3-[C3(2-^yc]ohexyi ethyiypyrazoJ-5-yIi 

i 0 py nidi m um chloride (comptKmd 20); 

u) 3 -(2-Q'oU>p.topy5ami3io-2-axoeasyJ)^J^{3-(2-cyclQhei:ytetJ3yt) pyrazo^5-yij 

pytidimum cMoride (compound 2 J); 
v) 1^2^pheny!-2 o?<ti ! ethyl)-3-{(3~<2"t;yt:]ohexylelhyl> pyrazol-S-yl] pyrjdhniim 

chloride (compound 22); 
15 w> l-(2^yclopropy]:«jHno-2-Q3?.cie^yl)-3"[(l-cyc:?ohexyt3-pl5tenylTnelhyl) pyrasot- 

5-yJj pyridiniuni chloride (compound 23 X 
x) l-<24iii^2^yU2'OXoafhLyl}^»K3"pfietic>xyjti^hyl) pyraifol^yJJ pytidimum 

chloride (compound 24); - : 
y) H2-(l -adaii^iit)'himino)-2-oxcK:thyi]-3-[(^phe2iy!methyI) pyrJ2*tf-5-y]j 
20 pyridjnram cblorids (compound 25); 

s) I -(2-phenyI-2~oxoethyC)-3-[ {3-(3^-di t ncthy1pyra:»l-^yl)mcmyl)} l~phemyi- 

pyrazeM-yl] pyridisiium bromide (compound 2<5); 

y!)~metliyl) pyiazoi -S-yl] pyridmnrro bromide (compound 27); 
25 bb) H2-(4HQ<£ro^-~triieay^ 

pyriditiimn bromide (compound 28); 
cc) 1 -(2--Uden-2' -yI-2~oso8£h>i>3"[(l ^pheiiyh3-phefto>t:ymcihyl) pyrazol-5-yi] 

pyi idirjisini cblonds (compomd 29); 
dd) H2'(^^i:tfO-2-ftie3iyI>^2^oc^yi)-3-[< l-pkenyl-3-p3ieaySTitetSiyl) pyraarol-5- 
30 yllpyridmmm bromide ^compound 30); 

5ms) pyrazole 1 - (2-cycIopropykmi3io~2~oxo«tftyl>3 -[(3 -plwaoxymelhy i ) 

pyrazoM-y3J pyridinium chloride (cotnpotind31); 
fl) l-<2-cyclopropy^min.o~2"OXoeihyl)"3"[0 -cycIohexyl-3-(3 r 5-dimefhy1 pyrazole) 
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-~l-yi) pyridimratn chloride (compound 32); 

gg) I (2-(5 -obloro-2 -tliieayl>2-ojcoetbyi)- 3 - [(3-p hsnoxymetbyl) pyrtati-$-y) J 

pyt iditiiiim bromkio {compound 53); 

hh) 1 -C2-ptienyI"2-oxo<i-t.hyl)~3 4(1 -phcmyl -3 -phenoxyuiediyO pyrrol -5 -yl ] 

5 pyridinmm chloride (compound 34); 

ii> l~(2-^asm-2'~y}-2-oxasihyl}-$-lQ -^c3ofa«x.yl-3"-(3 v 5-cIimethyIpyraz;oL-I -y l- 

in&aiyl)pyTazo1-5-y}]pyridiii5uaTi 61] bride (compotind 3 5); 

jj) 1 -(2-cyckipropy1aiiiino~2-oxoc&yl>34(l-phenyl-3"phtnosymethyl> pyra2i>l-5- 

yl]pyridmmtn bromide (compound 36); 

kk) I-(2-thlcn-2''y3-2-OKOCtfeyI>3-[{] -pheriyl-3- {2^ydtabexyla<hylj pyrazol-5~yI3 

pyrkihmwri bromide (compound 37); 

i I) 1 -(2 -tbieiv-2 n -yl- 2-r>xoetfry1}-3 -{( 1 ~cyc lohexyi~3 -phenoxy methyl) iayntzo'i-5-y i] 

pyridmftnrt C&fcride (compound 3S)j 

mm) 3^(3-ph«nytmsJJ*yO pyra^ol-5-yl] pyridine hydrochloride (compound 39), 

nn)3-[{3~phenoxyineiby!) pyra?.oi-5-ytJ pyridine hydrochloride, (compcnaid 40); 

oo>3 I{3,5"dimetliyip}Ta2ol-l-yl^etliyl) pyrazal-S-ylj pyridine (oomponud 41); 

pp) 3-J K2-cydobexyl^lhyI>cyrazol-5-y!J[ pyxidino (compound 42); 

qq) I -(2-nfcpthyU2-c«ai eaiyl)-3l(3-pb^i<>xyrnetlxy i)py^^l-5-y^pynd.iBiym 

bromide (compound 43) ; 

u) l-(>lienylmefoy3)-3[(3-pbsrtyL ?riethy!)pyn3*olo -yJJpyridminm chloride 
(torn pound 43) ; 

ss) i-(2-thien-2'~yi-2-c5XO elhyrh3[(3C4-naphtM)pyr^^ I - s 'y 1 ]p>^ i:Ii ^ 1 si cliloride 
(compound 45) ; 

tt) 1 -(2-.phcmyJ-2o.voe thyl)-3 (3{thi<Mty!-2-y 1 -tu^xliy l)pyrazol -3-y r]pyridmhran 
chloride (compound 46) ; 

uu) H2^5-meaiyI-2-tiiicfny])-2-tJxo«fb>1)-3-[3(2-phanyI ethyl) pytaioJ-5- 
yilpyridiaiurn chloride {ooropwnnd 47) ; 

w)l-(2-<5-nieihyl 2-thic*tyi)-2-oxo ethyl) 343-O^pheJioxy piopyl)pyrav:ol -5- 
yllpyndmiuiu chloride (compasmd 4S) ; 

ww) 5-{isaprypyl)-3I.(3-phenyTrr!Ctityl)pyra2;o^5-y5] pyridjniuia bromide 
(compound 49); 

xx) I- <2 »(5 j.ediyl-2-thiei)y]>2-0XO3^iyI)-3- [{3 -thiopbeny lf3vediyS)pyTBZQt-5- 
yjjpyridinivim chloride (ocTmpoond 50) ; 
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yy) ^(24hiell-2^yJ^DXoedlyl)"3^(3-(N-^ethyl-m J ao^^^3~y^ mttfeyJ) pyrazoI-5- 
yOpyridiniiim cljJoiide (corapotaid 51) ; 

zz) 1 <2^p^-2-oxo^fJxyi).;i[(3^me&yl)pymzol-5-yi|pyji.dhuum bromide 
5 (compound 52) ; 

sua) }-(2-(l 4 4 bei!7_odioxane-6-y l-amhw^oxoetiiyty 3 [(3-phenyfmediyi) 

pyrazoI"5-y!_]pyndiniym chloride (compound 53) ; 

0 bbb) 1 <2-ftiifia-S J -yi.3-0xo. ethyI)-3[(3-plreny!)pyrazoI-5-y3>5 biomo- 

pyridinjum chloride (compound S4>; 

cxw) 1 -(2-ih«ai-2 ' -yj) 2 ox oethy E)-3 £<3-pb#ny1)pyf azo J -5-yTj quiiiol iaiura 

chfaride {compound 55) and 

5 

ddd) 3-E(3-pheRyt)pyi^zol-5-y!)|qiimoliH6 (compound 56) . 



A corapotmdwise list of siibslitiienis of the above compounds m relation to the 
general £truc!uT&l formula (I) of liia compounds as defined above i& iabiilitftKl below : 
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According to the embodi»Kai£ of the present invention., tihe present 
compounds are used for the tfeaiment of diabetic ooiKpUrastioeSi, and apintg related 
vascular and oenrovfiseular complications including kidney disease nerve damage 
5 Myosclerosis, retinopathy, infiamatory disorders,, immune Logical disorders, oxidative 
stress. dermatologies! & cosmetic- indications and colouration of teeth occurring due to 
the higher levels of preformed AGE. The increased levels of preformed AGE caa be 
brought under control by biogkiug / inhibiting the AGE products using compounds 
mentioned in lie invention. 

TO 

The novel compounds of the invention of geaend formula I can be synthesized. 
One way to pr&pare the compounds is by teazling a- substituted / onsabstiluted acetyl 
P3-Tklin.es with aikyl f aryl esters in the presence of a suitable base. Farther, it is eyefeed 
by various synthetic methods. If repaired, ^artemistftioD can be don? with appropriate 
15 reagent by rcfiuxiag in alcoholic solvents like, methanol* ethartoh propanol, etc and 
high boiling solvents lite toftiene. xylene or DMF far 6 - 48 brs_ to give the desired 
compounds. 

The examples of substituted pyridine derivatives which can be nsed for 
20 preparation of specific compounds of die invention axe given below : 



1. 


N,N 1 -bis(nicotiiiyl)hydra2jTic 




3-f(2"Pyridyi)hydra7iuocaicbonyi];pyrid;ne 


3. 


5-[2-jTiet!ii!nes^ilfony]>hydr^ziriocaibony]i]pyddine 


4. 


3-[(y;-be3:>7oy(oxy)ethyiatniriocarbon>d]pyridiiie 


5. 


3 "!. (2-phenylsnlfonyj thydrazhioearboii)'] ]py ridjne 


0. 


3 - [ (2 -^icetoxy jetbyio xyoarb ony i ipyri di ae 


1. 


3-[(2-beii2oyIoxy>crfiylosycaihouyL]pyridiTie 


8. 


3-[C2-metho?ry)cthyk>sycftxbcmyljpyridme 


% 


3 - [ (2 -phetiyIaminoc^rboriyl)hydr^noearbojtyl]pyridiiae 


10. 


3 -[{2-3cetosy)ed-Ly lam mocarb wny! ] pyridine 


II. 


3-[{2-(4--methyfptenyI »ulforjylhydra2iuocarboriyi»jpyrid¥n.e 


12. 


3-{{2-bensoyF> hydrassrio c:«-fcoayI]pyridm& 


13. 


3 -[(2-pheny'hueEliayje sulfonyi) hydrazine earbonyljpyridtne 
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25 



14. 3-[(2-(3- cydoh^yipmpamy]) hydnvrina caxhonyjjpyricimo 

1 5 . 3 -f<2-methoxy)eay k-minocArixjnyljpj-x idinc 

US. -oxo- 1 (2 ineth^ycarbouyJjpyi idyljjhydraaiio pyridine 

The ^atopies 0 f ^teni^mg agcnfa, which may be used in (lie, reaction are given 

bdow: 

2. 2-cMoruact;tyJ thjapene- 

3. piracy! bromide 

4. pberiacykfitoriite 

6. N- pJieayf ehloroacetsniide 

7. N» cyclopropyl chioraacetamids 

5. ethylbronrnieetate 
9. broiitxo aeaiylftiran 

10- N- isoprcpylcliloroacecamid^ 

1 L N- clilan>aMtyl-2-pytrol3dinoi!e 

.12. chioto&ce&a acid 



In viUro screening for A<;£~breaki R g Activity 
Exnmple 1A 

The in vitro AGE Witia*, studied in aw labominy, by Abasing rcducrn^ 
.agar glucose, ,vifh protma bovin, ^ .fcmdo, res^d in broking .f fiohEl ^ ajld 
increase in Wsc^co. Ruoresw u ,ed M the criteria to roo „i to r u» 
increased AGE formation. 



Materials; 

30 Bovine serani albumin (fraeEion. V) (BSA.) 
Ghicosc, analytical gxudp 
Fbosphato buffered saimo (PBS) 
Hqidpmeat: 
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Microplate EOS A Reader - Speelramax Fins (Molecular Devices, USA) 
Microplate washer, (Bio -Tec Instrument USA) 

Meshods of experiment: Etisa {Enzytue Linked Immimosorberit Assay) 
5 160 mg/m] of protein, bovine serum altamia, BSA and 1 6M glucose sugar were 
dissolved in phosphate br^cred saHne, PBS. Sodram azide was added at 0.02% 
concentration as a. preservative. The solution was filtered asceplicaily through a 0,22 
□M filter and kept for aging at 37 D C for 16 weeks. After 16 weeks the solution was 
dialed, against PBS, aliquoted and stored at - 20 C. 

30 

To (Ictcnaiue the AGE breaking activity, lODgfail of Hie 16 weeks ACrliS-liSA 
was incubated with different concentrations of the bs$t compounds at 37 P C For 24 hours 
md AGE breaking activity of the test compounds by EUSA was detamroEied. 

1 5 EUSA was per farmed, as & Hows 

1. Different concentrations of 16 weeks AGE-BSA were coated on a imcrotilre 
as standard. Each concentration is coated ii* triplicates. 

2. Tb« tent samples were coated on microtia pjafcj at a concentration of 5 rjg, to 20 ng 
20 per well in triplicates, 

3. The plate was incubated at 37°C for one hoU3T, 

4- After incubatiota the plate was washed with FBST (PBS with 0.05% Twcca 20). 

5- Blocking with 5% skimmed milk in PBS Jit37 a C for one hour was done. 
6. His plate was wflshud wife PBST. 

25 7. Primary antibody against AGE-BSA was added and Hie plateis incubated at 37 P C for 
one hour. 

8. The plate was washed with PBST 

9. Seoosdaiy antibody auti rabbit HRPO (Horse-Radish Per Oxidase) conjugate was 
added and the plate is incubated at 3TC for one hour. 

30 1 0, The plate was washed with PBST. 

U. Colour clevslnjxtieBt with OPD (otihophenylenediamirie djhydrochtoride) and 
hydrogen peroxide was dome. 

12. OD (optica! density) at (450nm reading - 620nm reading) was measured after 
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incubation at 3/X tor 15 minutes with M:croplate BUS A Render. 

T&e breaker activity of the compounds were determined, by the fol^QwjjRg 
formula: 

% Broker activity ODd W .o2GCon!rol - OlXeo^aTcst 
5 — x 100 

OD 45 o^a<"Qgitre*« Absoifcaac* of 20ng A.GE-B5A aJter incubation *t 37 C C for 24 hours 
withoul tesl compound 

OD +5 fl-fi2oTest- Absorbauce of 20rtg AGE-BSA after mc«batfon a*: 37 ~C for 7.4 hours 
10 with required cancan tratitm cf te&t composed. 

Example iJ5 

! 5 Gel Permeation Cbvorastography based method 

Gel Permeation. Chromatography method was used to deterraine AGE hteaHdng 

aenvf ties of the compounds. 

Separation by Gs) Permeation Chromatography (G'PC) depouds on differences in the size, 
more- precisely the hydrodynamic volume, of the proteins in a sample. The larger 
molecules do not ejyter Hie por^s of the column particles and elute in void vnUunc of the 
column (V c > The poaxss of a. cohtraa parbcte are differentially accessible to smaller 
25 pertictes, depending on their size. This volume of die column is called (V t )_ The total 
accessible volume (V7) is the sum of the volume outside the particles (Va) and the vohtmc 
accessible isiside the? particles (Vi): 

Therefore., in. a typical Gel Permeation. Chromatography (GPQ) run, high molecular 
30 weight moleculss elate at a lower retention time whereas tower rao Secular weight 
molecules are retained for longer d.rae. For tie purpose of qnanuff cation, the area tinder 
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the curve far 1h« rospe^Hv^ rooJcouIe ig recorded. The same principle Dae been applied 
in the in viiro screening of £he molecules of instant invention. Highly cross-Jinked 
Advanced Glycosylated Endproduca (AGE) were prepared in vitro by incubating 
Bovine Serum Albumin (BSA) with glucose for a period of 16 weeks. The molecular 
5 weight of F$SA and AGE-B-SA differs significantly oa a GPC column and hence, there 
ia a very good resolution betoken the two. The redaction m the are* of AGE-BSA 
incubated in the presence of AGE breaker as compared to th&t of contra] ACtB USA 
(meubated m absence of AGE breaker) gives an estimate of the AGE breaker activity of 
the drug. In order to check the nott-specilio activity of the molecule, a simitar 
10 experiment was repeated wife BSA us welt 

Methodology: 

A known c*>uCerin , atit>u of" t6-we&k AGE-BSA w«s incubated with, and without a 
predetermined coTsceiitraijon of £3ie drug at 37°C for 24 hours in ofcntt tnjnfcparent .glass tost 
15 lubes. The solution without drug served 45 the control and flic solution erotabuu^ the drug 
WR5 treated 35 the teat sample. 

Gel pemieatkm chromatography was preformed on equal voices of coptiol AGE - BSA 
prep&mtkm and solution of AGE - BSA treated with drug. Average areas of the two 
20 chromatogtams wese miicuri?fc;-.. 

Two major peaks ware observed in the ehromatogj-Hro of the control and treated AGE -- 
BSA samples: 

Peak 1 — High moicenLur weight peak 

25 Peak It - Low molecular weight peak 
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Calculations: 



5 % Breakage fa Peak I - 100 - 



10 % Breakage in Peak II « ±00 



(Avtmge area of Peak I in treated sampEe) 
(Average area of Peak J in control sample) 

(Average area of Peak II in Heated srunple) 
(Average area of Peak II hi con trol sample) 



, B aj n , (Average ara of peak 1+ Peak R in seated sample) 

15 % j%n»ka go Total - 100 - . _ x 3 00 

(Average ai-ea of peak I i- Peak IX in control s &I jiple) 



Lining represent™- compounds, the % AGE breaking activity was calculated and 
20 results recorded in Table 2 giv&n below t 



! (ComposjKt No.) 


CMicenrtiiiioii 




Compound. 7 


1.0 


51.72 


Compound 3 


5 


85.31 


Compound U 


5.0 


76.84 


Cojhp<j*iikI 12 


10 


89.23 


Compound IS 


20 




Ojtopotaid 14 


10 


58,14 


Campocnd 15 


30 


80.03 


Compound 16 


10 


95.51 


Compound 17 


10 


52.27 


Compound IS 


5.0 


52S7 


Coiu:--Ou« .d 10 


10 


91.22 




10 


93.43 
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Compound 22 


JO 


loom 


Compound 23 


10 


53.29 


Compound 24 


10 


97,72 


j Compound 25 


5 




Compound 26 


JO 


42.37 


Coinpattad 27 


10 




Compound 31 


10 


45,72 


Compound 34 


w 


rOO.O 


Compound 35 


10 




Compound 37 


10 


SS. 45 


Compound 40 


1.0 


66.06 



ITius, compounds 7, 8, 11-19, 21-25, 27, 34, 35, 37 and 40 exhibits v *ry g*od AGE 
breafdng activity, or which the potency of compounds S P ll-ll, 
T 5,] 6,19,2 [ ,22,24,25,27,34 and 37 are significantly of nifcb order. 

AGE Inhfoinng Activ ity of ate Ceremmndg 



£ urthe* i* view of the ability of (he compounds of the intfrmt invention to 
prevent the onset of AGE formation by the inhibitory Action now discovered, 

10 development of pathol«gy oondifion cansed by AGE could he prevented or reduced. 
The du&i actmlies of the compounds as AGE breaker end also as AGE monitor make 
(ham even mote useful for the disease related £o aging and diabetic complications, 
kidney diseases, nerve damage retinopathy, neuropathy, end^thejiai dysfiiaciicm, 
atherosclerosis, micro angiopathy, browning thai occurs in Ihe oral cavity like browning 

15 of toofh, Alzheimer, urtirial compliance and di sterility, restenosis, fibsorroal tissue 
hindrance in peritoneal dwlysis, erectile dysfunction and other dysfunction wherein Ihe 
load of AGE oa (he ceU is very crucial. In fact a triple action of the compounds (a) 
AGB brewer (b) AGE inhibitor (c) Free radical scavenger can bs tiffscHvefy utilized 
for reversal of prevention of several p&thologic&l conditions w weft reversal and 
20 prevention of osmetic aspects of aging. 
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Example IC 



last far AGE mhibi ting activity . 

The following method was used to deterxnfee the inhibitory effect of the teat 
compounds 

5 

The following method was used to delernrtino the inhibitory effect of the test 
compounds on MaiUard reaction m-vjtro. This method is Adopted from US Patent 
No. 5, 514, 676 and European Patent No. 0 339 496 A2. 

A solution of Bovine Serum Albumin (BSA), ribose and tt&i compound was 
prepared in Phosphate Buffer Saline (PBS, pH 1A) so ns to have final concentration of 
BSA and ribose at Itfmg/nd and 500mM respectively. Addition of compound was 
done in aseptic conditions. Sodium azide (0.02%) was also added In tfiis solution in 

10 older to prevent microbial growth. A separate hsbe containing BSA, ribose and sodium 
aztde in Itie same concentration and buffer as sibova, but without say test compound, 
was also intubated as positive controL After incubation at 2>T C for 7 days, 40 micro 
Hire sample from each tube- was removed and diluted with PBS to have ftnaL 
coneeistraiion of BSA at lung/mL Tlic fluorescence of ajj the samples was measured at 

15 Excitation Maximum of 355aM and the Emission. Maximum of 460nM ming f-MAX 
Fracri meter (Molecular D#vke, USA). To order to study the effect of test compound 
on -fluorescence, freshly prepared compound solution was mixed with previous' 
incuMted positive control (i.e, BSA + ribose), so as to achieve a;une concentration of 
alt trie components as that of test samples. 

20 

The percent inhibition of test compound was measured as fohuws: 



p 4 jc 3 

% Inhibih on - _ X 100 

25 FA 
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Where F3 - Fluorescence of BSA.+ ri&ose r compound, 
V4 is Owcscciits <rf incubated (BSA + iri W) ■+ freshly added test compound. 

The rcprosttUstjve compounds of gsncwl Ifcraiafc (I) kave been tested for the 
acli vity as ACE inhibitor and the results recorded m Table 3 given below : 



Compuand No. 


Coaee«tratff>a 


{Say 7} 


Compound fi 


ipmM 


66 


Compound 10 


2.5mM 


75 


Compound 1 ! 


l,25mM 


22.9 


Compound 13 


HlniM 


57 


Compound i 7 


2.5mM 


57.43 


Compound 3 3 


5mM 


79 


Compound 39 


5mM 


64.23 


Compound 22 


2.SmM 


51 


Compound 24 


53nM 






5mM 


SI. 45 


Compound '29 


5mM 


55.22 


Compound 34 


5mM 


50 


Comparand 3S 




73.3 



As shoi.™ iq Table 2 , me compounds of (tie present mvwtKn are u^fuj for 
breaking AGE. Hence, foe compounds of tibe present invention can & e US4 *] aR a 
medicament in the treatment of diabetic complications and aging-rotated «mes J 
caused by accuanidation of AGE. Alto, these compounds ens inhibit accumulation of 
AGE by broking AGEj ^ ^ bft used as a rac ^ eamcnf for eoatroHiug and reducing 
the aggravation of dfeeu» conditions such as diabetes an d pging reefed WIfl pl leader 
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caused by acemnnLation of AGE. 

Flic iu^asod burden of AGS in any given tissue is likeiy So result iuio a 
pathological condiiioji, and by different niech;mis<ms thereafter may lead the various 
disfiasa uonditiom Hois, reducing the tissue burden of AGE the compounds of the 
instant invention can reverse these conditions, and the prevention of AGE acewmntoion 
up to a critical mass may prevent Jhs condition ft™ occurring m a* first place. 
Indatsdj in chronic diabetes artel m old agE there is a gradual accunrokt2<sn of AGE over 
a period of years <Ycng Ming Li el a.]. t 3 99f>; Brrwalee, 1955). The complications 
associated with suck m&m;juds occur as the tissue burden of AGE increases over u 
period of time. The increase in tissue burden of AGE over time could be prevented in 
newly diagnosed patients by administering AGE breaker or inhibitor compounds 
sufficiently early. This method would prevent and/or delay the development of 
complications listed above in these patients, 

AGE Inhibitors: 

As shown in Table 3 , the compounds of the present invctidon axt also useful for 
inhibiting AGE. 

Ilius T can be used as a medicament Lu the trsaiiacnt of diabetic comphcations 
and agmg-related diseases caused by acciErrwtabkna of AGE, as these compounds can 
inhibit !he formation of AGE, Furthermore, the compounds can inhibit aecuraulaiion of 
AGE by inhibiting formation of AGE 33id they can lie *ised a medicament for 
preventing the diseases such as diabetes ajui aging related complications eansed by 
accumulation of AGE 

Hence, the conditions listed bellow anssng due to formation of AGE can be 
prevented or treated by the compounds of General. formula (I) for two reasons: firstly due 



to their AGE breaking aclivity and secondly due to their AGE inhibiting aetivity, Ihfact, 
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botb the bio Logical activrtk'*; contribute: to control the following dese-ase conditions : 

I . vascular and rieuro-vascular compJica&ras, 

% nephrological disorder, 

5 3, neurological disorder. 

A. atherosclerosis-, 

5. retinal disorder^ 

6. dermatolegical disorder* 

7. iion-e»K>Tiia£tC browning of oral cavity > 
10 3. endothelial or other organ dysfunction , 

9. growth impairment^ 

10. inflammatory disorder, 

I J . immunological diseosder, 

12, oxidative strep?. 

I 5 13. aging and diabetic complication, 

14. alwbejimer disease, 

15. restenosis, abnormal n&»ue hindrance in peritoneal dialysis, 
A<5. abnormal tissue hindrance m peritoneal dialers and 

.17. erectile dysfunction. 

20 

Ejtainplc 1I> 

Free Radical Scavenging Activity; 

This method measures the relative ability of free radical scavenging sab&Umccs 
25 to scavenge the ABTS " + i.e. 2,2-Aziuo-bifi-(3-<«hyi beazo thiaxoline-6-sidfonate) 
radical cation as compared to a standard amount of standard or free radical scavengers 
antioxidants. Incubation ci : ABTS with Peroxidase {nretmyoglobio) axiA hydrogen 
peroxide results in the production of Judical catlap ABTS 4 . Ibis species is fciae- green 
in colour aad can be detected at 730ma. Antioxidants, or free radical scavengers in the 
30 added sample tfiat causes suppression of the color to a degree that fc proportional to 
their concerto lion 

Protocol; 
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Preparation of Buffer solutions: 

a. Phosphate atratc Buffer (pH 5.0): 48.5ml of O.IM curio acid with sufficient 
0,2M d^odium hydrogen phosphate to produce 100 nil. 

5 

b, Phosphate Buffer feline (PBS): I>isso!ve 40 : Og of NaOl, hOg oi'KCJ, 1.0a of 
KH3FG4 aud 3.05g of NujKPQa in 1 litre milii-Q water. Dilute 200ml of above 
aolntkm to J Hire witfc mitli-Q water (pH 7.4-7.6). 

10 Prepara tion of ABTS Slock solullnn (2^J): 

I tablet {10mg> was dissolved in phosphate citrate buffer (pfi 5.0) to give a. 
2mM sohiiion. 

1 5 preparation of Horse Radish Peroxidase working solution : 

0.1 tag was dissolved to 10ml of phospfciite differ saSine,lml of this solution 
was <Hhited to 100ml with PBS. 

20 Prepa* athm o* Hydro gen Perox ide (1 -ftttmM) solution: 

12pl of Hyikugeo Psroxidt! (30%w/v> was diluted to 100ml with PBS. 

Preparation oFOrug, solution?; 

0.1 iuM of slock solution of the drug was prepared which was serially diluted in, 
25 PBS to get Q.OSmM, 0.025mM aud O.Ot 25mM. solurioos. 

Preparation of A&TS radial stock; solution: 

To 2ml of ABTS stock solution, iml of horsoradi&h Peroxidase working solution 
30 was added 

As soon as 2 ml of Hydrogen peroxide soltskni was added to the above solution, 
blue-green colour of the ABTS radicals appeared. This solution, was incubated at 
30°C for 30 min in order to ensure the completion reaction. Makeup the vohitne 
to lOmS with PUS. 

35 

Preparation of Control solution: 

90tlul of ABTS radical stock soludoa were, added to 20 eppemfarf tube. To it 
ware added 1 QOpl of PBS solution, 

40 Preparation of Test solution: 

900pt of ABTS radical stock solutions were added to different eppendorf tubes. 
To it whtb added lOOpl of various concenttalioris of drug solution. 

Measuremertt of absorbance (O^T>); 

45 The absorbance of control and test samples was recorded immediately at 730nro 

Inking PBS as blank. 

Calculation: 

Tae percent antioxidant activity was calculated accordicg to the formula: 



SI 
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% Aiitfexklant activity - IO0-[O,I> M text sampI^O.T> &f *ou*r»] s Iftft) 

5 The results are tabulated in Table 4 below. 



TabJff 4 



Activity (%) 
<m A1STS 

12.5pM Ss"6fiM feb.i)}*Si'" pihO^T 




lompoimd 27 j]6 J~6 
jCoiapcjuiid 34 11X2" 



iCoinpounti 3S 


2* 


27 


39.78 




74.36 




79 


57.92 


4J.95 1 


59.46 




27 


70 


44TS 




61.9S 


56.92 



It is tifctBS found tfcai the compounds of gzmsx&i formula (I) as defined above are 
1 0 cspible scavenging radical, apart from inhibiting AGE aa<f AGE bleaker activity. 
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Discussion of the test results on frte radical seaviighig aeirviry : 
5 (i) For Cosmetic A pplkstloia 

Apart from the AGE breaking and free radical! ^civengfng activity of the 
compounds of the invention ihsii potential to iijhibit AGB nipke them ideal for different 
cosmstie applications as discussed above. 

The compounds of present invention have thus demonstrated capability of 
breaking AGK uross links formed in proteins. The compounds also derrionstrated the 
capability of quenching free radicals, which can cause irreversible damage to piPtoins 
nucleic acids, etc. The ability to reverse the formation of Advanced Glycaiion Bud 
15 products (in skin support protein, like coliagsn and hair proteins like keraiin) in 
conjunction with free radical quertefdngv carries with it significant replications and 
make them usefu] in cosmetic appSicadoiw, 

The eompovoida ol present invention improves the aesfheiic appearance of skin 
20 by .iTTE^dng the erampSicfiticxi!? of skin, at mors than, on*? crucial stages. It btcaits the 
preformed Advanced. Glycaiion End products (AGE) formed iri stein's, support proteins 
and delays intrinsic aging (CJeaiunaire eS.al M British Journal of Deimaiology 
2001:145: JO-IS). The compnurtdEi of present invention :dso quenches the free radicals 
generated by UV exposure, poUutenB etc, m ihe slcjn thereby prevents extrinsic or 
25 phoLoaging. The free radical ouenching will afso prevent the irreversible damage 
caused to proteins and nucleic acid. Moreover, by virtue of fiee radical qaenchiftg, 
these compounds will reduce the load of free r&dicab generated by Performed AGE's. 
The reaction in oxidative stress will in turn reduce the formation of reactive 
intermediates involved in Amador i Product formation. 

AQ 

The jdycaijou of pro-ferns is a universal phenomenon, well known at the skin 
level, However, this phenomenon can also occur in other related parts such as the mils 
or the hair, particularly in the Keratin CBP106&364 Ai and BP U I0539A1). 
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The gjyoation of the dexmni proteins, puirJietilarly the eoltagen* leads to adyets* 
cosmetic- effects- for e.g. consequences that damage the sr-cra/tbe same consequences oaa 
be expected as a res^j: of glycation of proteins in skin rel&ted parts, such as the naHs 
5 and /or dies hair, and in ail; the protein system. 

The present invention discloses riie molecules with ability to break the protein 
cross linking, to addition, these molecules have shown to haw free radical scavenging 
(an ti -oxidant) activity and thus useful in several disease conditions where oxidative stress 
plays vital icsie in the pathogenesis besides their cosmetic applications as dismissed above, 

10 Tims, the eompo*md& of the instant m volition are effeelive for arjea&r. one of the 

following applications: 

a.) reversal and prevention of wrinkles 

h) reversal and prevention of line lines,. 

c) promotion of epidermal growth, 

15 d) photo protection of skin, 

e) reversal and prevention of skin discoloration, 

f) xovotsa i and prevention of age spo ts, 

g) conditioning and preven&ore of dry spot* 

h) reversal and prevention «f stretch niarkr>» 
2fl i} reversal and pireventiom of blemishes, 

j) skin care and conditioning, 

k) reversal and prevention of senile xerosis, 

I) conditioning and prevention of sun bams, 

m) preveMhig and reversing the loss of collagen, 

25 n) improving skin textiutx. 

o) importing skin hme, 

p) enhancing of skin thickness, 

<fj decreasing pore sfee, 

t) restoring skin luster* 

30 s) minimising signs of fatigue, 

f) ledndpo acne, 

u) ttevismeiii of Telangiectasia antf 
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v) napping aesthetic appearance of heir and nails- 

j) Far Non-Cosme^fc Application 

Apart from the use of the compounds of General Formula (I) for cosmetic 
.■5 applications baaed on their AGE-breakiiig / AGE inhibiting and free-rcdicfd scavenging 
acdvjfie^ the Lstfsr activity of these compounds ras bo used for ooutro] of oxidative 
stress for effective management of conditions. 

The test compoxinds listed in .the table above exhibit bvitoo free radical 
scavenging (airtkHudarrO activity. Excessive pjniductjpn of free radicals reactive 
10 oxidative species (R.OS) results in oxidative Stcess. Ilierdfore. rbesc molecules would be 
very effective ia reducing oxidative stress by their ability to trap ROS. Antioxidants 
(tree T?.dieal3 scavengers) aw reported to be effective in tiie management of various 
diseases linked i^ith ojddatjvc stress selected from die group consisting of; 



J 5 1) >Jfp!ir<idegmeiftliw« disorder*? 

(a) Alisbetroer's Disease 
(b> Parkinson's Disease 

(c) Hiiutingtoifs l>feense 

(d) Motor Neyron Disease 
20 <e> Prion Disease 



2) Diabetes and Oiitlaetic Vascular Crsnplieattons 



3) Intestinal Diseases 
25 (a) Mestmat Ischemia 

<b> Radiation Enterife 
(q) Inflaomatory Bowel Disease 
<d> Gasiric and Colorectal! Cancers 



30 4) Liver Diseases 

(a) Alcohoiic If ver Disease 
(h) Chronic Hepatitis C 
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5) Cancers 

(h) Lung Cancel 

(b) Colorectal Cancer 

(c) Cervical Cancer 

(d) Breast Cancer 

(e) Malignant Mehinoma 

6) t^trdiac Diseases 
00 Aihefo&deirosii; 

(b) Myocardial Infarction 

(c) Ischemic Strokes 

(d) Endothelial dys function 

?> OplhaJjmic Disorders 
(ii> Cataract forjso a Hor 
(b) Macislar degeneration 

S) HIV Di^se 

£) Respiratory Diseases 

(a) Chronic Obstructive i'uhnoiiiijry Discuses (COPD) 
(b> AsSJiina 

10} Renal Diseases 

(a) Giamenik>Bephntis 

(b) Acute Rena3 fas hire 



JPreparatioa of the compounds tjf £he present inventioii 

30 

Cue possible, ison litaitine metbed for preparing compo^xte of ife present 
invention is given below : 
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Ttie compounds of tlie present invention can be prepared according to the following 

Step - 1 ; Formation of L 3 3 difceto compound 
5 Step - 2 : Cyctfcsation Reaction 
Step - 3: Quaiemizatkra Reaction 

The following examples give method of preparation of the specific cosnrpoonds 
according to ftie invention ^ listed in Table I above. 

10 

Step - 1 : Forraiiidii of 1,3 dikefo compound 
Method 1 

\$ TL 3 Diketo compound cars be prepared by reacting unsubstituted /' substituted acetyl 
pyridines with altart/ary! estera in a sujt&hle base 

4-(3,^diim^yJ-pvr^o^I-yO-^-pyr4d^^^-3->l-bw^^lne-l, 3-dione 

20 To a suspension of potassium tertiary bittoxsde (I6.5gm.O 147mole) La dry THF i.e. 
Tetrahydro furan (150ml) a mixture of 3-acetyl pyridine (ISgrti., 0J48rao|e) and ethyl- 
3, 5-dimethyi pyrasolyJ acetate diluted ia THF (J DOral) was added at 5-10 °C under 
sit togs si atESM>sphere. Reaction mixture was theu stirred at room temperature. (30 'C) 
for d how:. Then reaction mixture was povired into ice cold water with and p H was 

25 adjusted to -4.0 with acetic acid and extracted with ethyl aestate (4x250ml), Combined 
organic layer wap washed with saturated saturated aqueous sodiurrs chloride soir+tioii 
ar.d fktfillly organic layer was washed wlih water and dried over sodrum sulphate. Ethyl 
acetate was concentrated u/v at 50°C to yield cnid* product Further tihiration wjtjj 
spatula in di ethy! sfher yield u solid product, Separated solid was filtered and dried to 

30 yield reqiiired prodKt-E- 

Yield: 12.0gm 

'H NMR {DMSO-dtf MHz) S: 

35 855 {m,s ), 8.75-8.73 ( ULd X *.U-8.0S (UJ,m ), 7.42-7.39 ( lH,ra),5.?5< LH.s 
WW His I4,39f 2H.s 1.2.2SC 3H.s Y2.1SV 3K.3 1 
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MASS tm!*y. 255,259 
m (KBr cm ''): 2924,1621,1557,1455 
■ Method 2 

Alternatively. 1,3 Diketo compound can be propped by reading unsubstituted / 
stibstiluied ary] esters with uauub&tituted / subsidised aryl m&ihyl ketone m a suitable 
10 base 



preparation of 3-PHieciy|-3-quinftIia^-yl~i>ropftne^l s 3-diaiur 

A solution of e thy l^quino filiate (Q SOgm^ 0.0025molt) and acetopfreaofte (Q.30gm, 
O.0025molc) was added to an ic^cold suspeaisiosi t?f potassium tertiary bafojeidp m THF 
(S-Qml). The reaction mixture wa^ stirred at room temp, for 2 houts, acidified with a 
dilute iicetic sedd (10%) The insulting solid was filtered, air dried and recrystellised 
from boiling ethyl acetate to yield the desired product as a pale yellow coUrur solid- 
Yield: Q,2Q?W- 

hmMJR (BMso-d^oeivfiiz) $: 

9.5S(m ; s) ? 9.23{tH a s), 8.25-8.13 (413, m), 7.94 (1H 3 1), 7.77 - 7.62 (SH, m) 
MASS (rn/z); 272 

St*p - 2 : Cycttzatioa Reaction 

^I3{(3,5»dunetltyl pyraaoi-I-yl »rethjd)-l-pheny|} py^ol-5-yJ} pyridine 

To a stirred cold .iorutioti of 4-(3>5-ditsnesbyl pyrrol t-y^-l-p>Tidm-3 -yl-bulaue-1, 3- 
dionc (0. 

irieib.iineil (10m]) was added slowly. Reaction mixture was stirred at room temperature 
(SO^C) For 3 Itonrs and this was concentrated trnder reduce pressure to yield crude oily 
product. The wrack product, was purified over silica gel column string dhylacetate: 
heptane (1 :l ) as an eluerit to afford the required prcnAnct as yellow talnur solid, 
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Yirftt &£&n> 

*H (i*MSO-d6, 400MKK) fi: 

8.52-8.50(1 H,d), S.42{!F! 5 s), 7.59-7.560 H^m), 7.45-?.34(4H^ 7Jt«~7.2(5<3HUa) > 
5 G.57(lH.s), 5,830 Ite), 5.23(21^), 2.3J(3H,s)> 2.09(3H,s). 

MASS Cub): 330,331,332 

To a stirred cold solution of ^(a.J-dimethyl-pyrazo^l-y^i-pyTtdirj^yl- 
b^jtn^l, i-dioac (2.5gm. ; 0.CK)97mole)iii methanol (7 0ml) Hydrazine hydrate 
15 (3.0r»l,0.06mole) was added slowly. Reaction mixture was stirred At room teroperstaEie 
(30"C> for 3 hoars and concentrated *mdor x^uc*:d pressiire to get aft oily materia*. 
GbiHed water was added and reaction mixture scratched with spatula yielded a solid. 
Separated solid was fUtersjd and r-eciystallised -wjtii methanol to yield a desire product. 

20 Yield: L35#n. 

"H (PMSO-dfi S: 

8,93-8.95{JH r dX S.5{)--8.48{lH ( d) 1 8Jl(lH.s), 7.45-7.40<iH,d% 6,66-661(IH>dX 
S,8l(lHU>. 5 21 S J4(2H,d), 2.2S(3H ?S X2.07(3H.«). 

25 

MASS (m/z); 234,255 

3~t3-«3,5-dimotkyi-pyva7y?H-yl roefhylH-cy^uitexyl} pyrazole-ef-ylj pyridine 

3D 

To & cold solution of trifhioroacetic acid <22.2^iii.,0-20mule),l-(t^iitoxy 
carbe>Hy3) cyeloJteXyl rtydfi3!dne{5.0g.m.,0.02362iiDls) was added and stirred at room 
tjemperaiiire (30?c) for 30 minutes, Reaction mixture was coiru;erirrated under reduced 
pressure to yield a crude oily product Water (10ml) was added to crude product arjd 
35 neutralised with saturated solution of sodium bicarbonate. The- neutralized solution was 
extracted with ethylacetate (3x75ml). Cottoned organic layer was dried over sodium 
sulpbatc and concentre ed under vacunni to yield a crude oily product (2.50am.) 

Further oily product (2.50gm„0.022mot&) dissolved in 3netfiaiiol{JQud)svas 
40 added slowly to a solution of 4-(3J-dh^ThyJ^yra^ol-l-yl)"^pyridin-3-y 

dsone(2.OgTn. ; 0.0f}7Si3io3e}in metfcanol(20ml). Reaction mixtine was stirred at room 
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temperature {3&V) for 7 horns after thai concentrated under recit-seed pressure io yield a- 
brown ooLoitr oily product. Purification of crude product was done over silica gel 
cohittaa chromatography using 25%e%!ttc»fq&! in hewane as dutnt io aj&rd the 
required product rs white solid, 

5 

Yield: 0.9e"gm. 

H NMft (I>MSO-d 6 4eOMBz) 5: 

8.65-8.63(1 H,in), 7.S5-7.S2{lH, l n) i 7.54-7.5 fOfLm), & 15(1 H,sX 5-8(133^0, 5.13(2H k a>, 
10 j.98(iH f mX 2.27(3H,5), 2.07(3I-Ls) f 1.91-1. S5(<1H,m), i.7&!.7S(2B,m), 1.62- 

L27-L16C3Hjji) 

MASS (m^>: 336,337.335 

J. 5 

Synthesis of 3-|3><pheiiyImethy])~iso^azol-5~yi[-py]niiliiie 

A mixture of phenyliiicotHsoyl acetone O.SOOg (0.0021 tool), isopropyl ulcuhoi (5ml) 
20 and hydroxylamine free base (in 7ml melhauot} was stirred at soom temperature for 3 
days (72 lirs.). The reaction inixhire was concentrated to dryness aud pviriiied by 
col&trm chromasography using a mixture of ethyl acetate &ad hexanes (3:1). llie 
purified compound (oxims) was dissolved in I.PA (1 0 ml) and to it was added 2 N HC5 
(4 drops). Hie reaction mixture was reflated for S hrs. The reaction mixture is finally 
25 concentrated to dryness to yit&d the desitred compound as a pale yellow salid; 

Yield: D.216gm. 

JO l tf JSMK (CPCi 3t 4MMH.Z} 5: 

9.01 (Hi, *>, 3.69 <JH, d). 8.20 <IH, d>, 7M (ro, 1.11), 7.36 - 7.30 (in. 5H) T 6.46 (tK, s), 
4.1 1 (2H P b) 

Step - 3: Qufltorntcfttfon Read ion 

Quatemizaticn of tlw substituted pyridine can be done with a tjuatenuziing reagent 
40 in an alcoholic «udfor high boiiing soivent uuder reflux for 6 - 4S br,*;. to give the 
ties i red cote pnsirsd if -requi red. 
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Example 2 

1 -<VJiliie»-2 ! -yl 2 oxoefh yiy-3 r [3~{t-0£-d'xm<ii ii 3 Ipyrazoi-l-yJ} methyl pyraz»I-5- 
5 yJ| pyridine bramHe. (Compound 4) 

To a , suspension t>i' ^^^.S amolhyl^yiassoJ-l-yl-meCKyl) pyrazoIe-5-yJ] 
pyridine (0.5gm.,0.002mQ?c)in l?A(^5ml)(£-6rooio 2-ncctyl tfaophene 
{0.46gni 1> €.0026mok) was added. Keacfcn mixture was re-fiuxed for 6 hows. Farther 
cool to TOotii temperature (30*C).The solid, separated was filtered and recryslalJised 
10 using methanol and etbyUcetate roixtme to yieM the required compound as a white 
solid. 

Yield :0„51gm- 

'HNMR (DMSO-d* 4(M) Mil*) S: 
15 t3.66(m,B), 9.49(111,5), 9.03-9.0 L(IH,d), 8.89-S.88{iH 3 d), 8,26-8.2 i{3H,ui>, 7 43- 
■7.41(113,0, 6 77(111,^639(^1^, 5.84(lH,s), 5.27(2H>s>, 2,27(3IJ, S ), 2.08nH>sl 
MASS (m/K)s 378,379,380 

IR (KBr, cm'); H57G. 1 63S S J 591 

20 

1 he cympounds of the invention as ideaitmed by thoir physio chemical data 
given iri c sample 3-57 below hwve Ixset) prepared by following the abovn synthslio 
oieJJiod. 

25 Example 3 

l-(2-Thien^'~y^2«oxf>GfhyF}-3-.«3"phMiyl methyl) pyrazoi-5-yI] pyridinhim 
bromide. 
(Canipeund J) 
Yield: 51 % 
3D IR (KBr, cm' 1 ): 165^1637,1572 
X H NSVHt (DMSO-rf* 400 MH*35r 

13.44(111,5), 9.46(1 H,s), 8.9S(lH,d), 8.86(1 8.24 (3H^L 7 r 4l(JH,t), 7.34- 

7.:jO{5H,«i), 6.6;;(1H.5)^.3S(2H.s), 4^<2H,s) 
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MASS (mfoOs 3 60,3 6 1, 3 62, 3 63 
Example 4 

5 I-<^-Tliien-2 T -jr'-2~oxf>cthjl)-3-f{5-pheTiy! methyl) Maatokl-y] pyridjniiiia broieidt 
YieM: 36% 

1R (KBi\ cm): 1747, 1671* 1.456 

'lifSMH {BMSO-d rtj 408MHz) S: 9.65 <1H> s>, 9.12 - 9.08 (2H ? ™) #39 (ifi, *) 8.26 - 
10 8.23 (2H, m), 7.42 0 H, m) 7.3 ft 0 7.33 (SH, in), 7-23 (IK s> 6,40 (2H, »>. 4.15 (2H, s) 
MASS (m/z): 36i, 362, 363 

F.s mi i] lie 5 

I-{2-thIen ^ Z '-y l-2-<ix.t>et hyl) "3-|3~{l-(2.4hien-2 ' -yl>-2-cxocthyJ pyrid1ilittii>-4-thio} 
15 methyl-pyra^ftl-S-yl } pyiidimwn diforomidc 
(Compound 3) 
Yield: 71% 

SR.(KBr, cm" 1 ) 1666, 1500, 145 1 
20 l H NMR <I>MSO»d 6 , 400 MGFfe) & I3.81(lH,s) 5 9J4(U1&, 9.03-9.0 1(1 H.d), 

8.91(IH,d), 8.71-8.69(2114), 8.30-3 J3<7H,m\ 7.44-7.32(2H,m>, 7.09(1 H»s), 
6.42(2H,s), 6-2l(2H,s), 4.S4{2H,s) 
MASS (Jnfe); 517,5 Ifi.519,520 

25 

Example 6 

l-(2~TItJcn"2'^2-o\-Ge£hyl}-3-[P-^^ J. 
pyridluhim bromide, 
(Csmpotiad 5> 
30 Yield: 22% 

JR (Kfir, era" 1 ); 1 67 1 , 1 585, 1 550 
'ifNMR (DMSO-tf^ 400 MIfa) 5: 

9.24(1 H,a), S.96S.95(lH s d)= 8.24-&,21{2H*,m), 8,19-8 J 8(IH,d) s 8. 15-8.14(1 H ; d) n 8.07- 
S.02(IH,m>, 7.97-7. 5>5<1H4) 5 7.41 -7.3 iCCHjn), 7.25^7.22(1 H,m), 6.76(1 H^), 
35 6,32(2*1,8), 4.08(2*^) 

MASS Onsft): 437,433,440 
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Example 7 

l-£-TIdeu-2-yL-2-<»:KO*tJiy^ methyI~l-(2-pyr$dyJ)} 
pyraz»l~5~>l| pyridhiislal bromide. 
5 {Compound 6) 
Yield; 3i% 

IR (KISr, em" 1 ): 341 8,3069, 2929, 1670,1507, J 470 
'H NMK (DMSO-(l^ 400 MHk) 5? 

9.25(lIT 3 s), E.97-£.95(iH,d), 8.6I-»J9(lH;d), 8.24-S.lf?(4M,m) f 8.09< 8,05{lH,na 7.94- 
iO 7,92(lH,d). 742^7.39{2H,m), 6.72{ia» 3 6.33C2H*), 5.85(111,5), 53l(2H P s) 4 

MASS (m/z); 455,453,457,458 

Example S 

15 l-.j2-(CycIopropyiamino)- 2^Xt3ctby|j 3- [3- {(3, 5 -dimethyl pyraxnU-yl} meihyJ}- 
py razol-5-yl p-py rid inium broin id e. 
(Conipnurcd 7> 
Yield:. 59% 

IK (KSr, uin*}: 3373,3064, 1667, J 5 77 
20 : H NMR (DMSO-dfr 400 MH*} 8- 

13.69(1H, 5 >, 94UIRs), 8.95(1*1,4), 8.55<lH,d), S.S4<U'-.l>d), M6(lH,t>, 6,SQ(IH t s>, 
S.S'KlH.s), 5.39(2H jS ), 5.2<5(2H,s) ; 3.89-3^2(111111), 2.27(3Hjj), 2.08(311,3), 
1.12<4EbQ 

MASS (iht/;): 353,354,355 

25 

Example 9 

! - { 2-{4-NilrG-2-thienyi)^oxf»etbyl} -3- (3 £(3,5-diBlcthy Ipy tazol-l-yl) raei hyl 

pyrnzoi-5-yl]- pyridiniftm bromide. 
30 (Compound 8} 
Yield; 24% 
IR (KBr, cm' 1 ): 
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13.70 (III, 5), 9.47 (1H,3), 9.30 (IH,*) ,9.03 (IH^f), R.S7-8,85 (2am), S.26 (lilt), 6.77 
(IH,b),.6.42(2H,£>, 5,$M (1H.S), 5-27 (2H,s) ,2.27 (3H,s), 2.07 (3H,s), 

5 MASS 0^)^ 423,424 

Example 10 

10 (Corapound 9) 

I« (KBr, «tf l >r 3653,343 6 ? 3061J674J 567 > J 479 
f H NMR <T>M£0^ 400 MHz) 5: 

n.460H,s) P 931{m } s), 8.93(11^), S.S2(1 H,d) v S.72-S/71(lH,d) f 8.19-8.14(111.1), 
15 7.36- 723(511^), 6.72<1H» ; 5.38{2HA 4.06(2H,s) t 2.71-2. <56(lK,m) 5 0.70- 
0.66(2BLjh), 0.50-0.46{21i 5 tii) 
MASS (mfr): 333,334,335 

Example 11 

20 3,5 Bta- LJ.-(2-tt«^2-yl-2^X0^myl)^>yri^biittm-3-yI)-pyi az»]i5 dibromide. 
(Compound 10) 
Yield: 34% 

IR (KBr, cm 1 )-. 3425,3083,25^7,1673,1505,1407. 
; H NMR (l^MSO-dtf, 4i\(t MHz) S: 

25 966(3H s s), 9.0£f"9.02{4H,ta>, S.41(2H,hs) t S.27-S.26(4Rm), 7.66(lH ? s), 7.45- 
7,43(2H,t) 5 6 47(4H,s) 
MASS faste): 471,472,473,474 

Example \2 

30 l-(2-lliien~2 r -yl-2-(>sact;hyl>-3-[(l-pheiiyl-3-pIieny]niflthy]) |)yr»vol~S-ylI- 
pyrfrlbUuin diforidc. 
(Cempoatidn) 
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Yield: 42% 

m (K&t, cnx x )i 3302,302^1672,1503. 
H mm (DMSO-tJ^ 400 MH'/,) 5: 

9.2{HUU), 3.94-8-93(3 H 5 d) 5 S^-S^O^H,™), 8.16-3.13(11^), 7.50-73 l<iOH,m) ? 
5 7.25-7 .23(lH,ai), 6.73(111^), 6.32(2H,s), 4.0£(2H.s) 
MASS (mte): 436.437,438,439,440 

Exmnpfe 13 

1^2^S-MethyS-2-Thienyi)-2-Rx<tefJiyJ>-3-K3-^heiiylraethyI) pyrazot-5-yl) 
JO pyrii&UMum chloride, 
(CompmiBcl 12) 
Yield: 44% 

m (.Kltr, ens' 1 ): 3745^654,1518,1455. 
'H NMK (DMSO^ t 400 Mlfc«) 5: 
15 13.52(1*^), 9.4${1H j5 >, B.99-8.97(lH,d), S.90-R.88<]H,d).. 8^4-8-21(1^1), 

8,03(111,3), 7 J 35-7 J 22(5H 1 m>, 7.14-7, 13(3H,d) r 6.70(lH,s), 6.36(2H ; s), 4 07(2Rs> s 
2.59(3 H.s) 

MASS (m/vs); 374,375,376,377 
20 Example 14 

l-(2-Tltieii-2 :, -yI-2-os«ethyI>3"[l^plvcnyT F 3^(3,5^jm^Jiy]pyrazol-l-yl) methyl)} 
pyrKeol"5-yl}'pyi-iillamtif cJik>ride 
(Compound 13) 
25 Yiefd: 27% 

IS (KBr, cm -1 ): 

'II NMR (DMSO-de, 400 MHz) 5: 

9 23<lH 3 s), S^5-S.93(lH 3 d), I^IM 8.16-8.l2{IH,m) t 7^4-7.60(111^), 
7,50-746(21^), 7A2-736$n&& 6.7lCJH l s) 1 <~>.33(2H !S >, S.84(UI,s), 5-28(2H,b>, 
30 2.29<3H,s)> 2,08(3ir,s> 

MASS {ra/2): 454,455,456,457*458. 
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l-(2-y]je»yl-^-oxoefliyI)-3-[<3"j}beiiyJm&thy!) pyrazoJhS-y!}- pyridfaiSmn bromide, 
(Compound 14} 
5 Yield i 14% 

IR (KBr, am l )i 37 16,3099, I691 ,1 51 8. 
H NMR (.DMSO-d* 400 Aflfe) 5: 

13,44(111,5), 5.4S(1.H. 5 X 9.0l-8.99(III,d), 8. 85-8.84(1 H,d) t S^6-8.^3(]H,t>, S.07- 
S.Otftflid), 7.«2-7.7»(lH i t) 1 7.69-7.65(21^1), 7.36 7.2 ifSJLm), 6.6S(lH,3) k 6.4S(2H ? s>, 
10 4.07(2H,s) . 

MASS (m/z): 354,355 

iK^ytloprnpyteinaiG- Z-oxoetfeyl) 3-[<l-phenyl-3 piieuylm ethyl) pyrazol-5-y"]- 
15 pyrsdmmm chloride, 
(Compound t S) 
Yield: 7% 

IR (KBr, cm* 1 ) ; 33 9 5 ,3 «2 6, 1 6S 9, 1 503 . 
'H KMR (DMSO-(f fl , 400 Mllx) S: 

20 915(1.13,*}, 8-S(f(m f sX 8.7J(lH,a), S. L4-S.C"5<2H,m) T 7.44-7.23(1 ()H,m>, 6.74(111,2), 
5.3 l(2H 5 s> 3 4.05(2H», 2.66(1 O.6S-0.67(2H,s), 0.46(2II,s). 
MASS (in/z)r 409,410,41 1,412 

ExampJel7 

25 l-(2-(4-tS«nxyl-l-piperidiny" : )- 2-«xoethyI) 3-((3-pheQ0xyfO^hyl) pyrsizobS-yJJ- 
pyridininm bromide.. 
(Compost at! 10} 
Yield: 

IR (KBr, c m **> : 3060 , 1 656, i 594 
30 1 II (EMSO^ 400 MHz) 5: 

!3.S4('H,s)> 9.45(1 H j3 ), 8.93(1 H,d) T 8.8:<lH,d), 8.2J(m,t), 7.35-7,27(4H,m), 7.23- 
7.l9(31X,m) f 7.Q9^7.04(3H ? m) r 6.98(lH f i), 5.83-5.73 (2H,iu), 5.21(2H,s) ; 4.29(lH,<3) i 
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3.75{1I-I,d), 3.17-3.0(1X1,01), 2.6.9-2.63(1 ELm), 2.5(,(2UA), l.99-l.mQJLm% 1.72- 
i.60{2H ? m) ? tJ6~L28ClH.pl>, 1 .10-1 .04(m ; Trt) 
MASS (iu/z): 467,4<SS,46& 

5 Example 18 

l-(2~Ph cnyl~2~0x n ethy1)3- |(3-{3 ,5~di metfeylpyrazol-l-y I) metfi> 1) $iy vazol-S-yl f- 
pvr idimmn chloride,. 
(Cortipotmd 17) 
YidU(: 24% 
10 m (KSt, cm l ): 3049,2954, 1 692, 1 552. 
l II NMft (l>MSO-a s , 400 MHz) 5t 

13.760HJB). U.3<>GH,s), 9.03™9.02{lH.d). SgO-SSSdlXd), 8,26(1^), 
S.06<2H4} ? 7.81-7.78(1^™}, 7^8-7.<>5{2H>m> r 6.75(1 H ? s), 6.49<2H,s), S.S3(lH T s), 
5.26<2H 5 3), 226{3H,s), 2.06(3H,S). 
15 MASS (tnfz): 372,373 J74. 

EsJttnpk If) 

>Kic^yi)[>yrflz^-?- jlJ pyridinmm *hloridtf„ 
20 (Compound 18) 
Yield: 34% 

IR(KRr, piu 1 }: 3322^2?J 659,1552, 
'HNMU <l>MSO-d fi , 460 MHz) 5: 

13.71(1^). JMSOTls), 9d~8.99(lH,d), 8.89 S.S 7(1 H,(J), S.23(IH,bs), SJ)4- 
25 8,G3(lH,d>, 7.13<]1] >S X 67*(iK,s), 6,33(2^1^ 5.&3(1H ( s), >,26{2H,z) y 2.58{3H,s) > 
2.26(3H,s), 2.07(3H„s) 
MASS (m/7>: 392,393,30435 

Example 20 

30 

J-(2-Phenyl-2-oxoethyl)-3-l<l-i3hcnyl-3-ipiKnyitiiitihyl> pyrazoM^ylJ pyridmSttin 
chloride. 
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(Cwraponud 19) 
Yk!d: 63% 

IR(£Br, ciw*>: 335133235,3030,169-1,1504. 
Hi rSTVtti (DMSO-d* 400 Milz) S: 
5 9,17(1H», &.93-8.9l(lH,<t), 8.25-8 r 23(iXi,d), 8.i7"S.i4(JH : t) 5 7*1 - 

7.78(lH,t), 7.6B-7.64(2H>t), 7.49*?.44(3H;En), 7.38»7.30{<5fJ t m>, 7.24-7.20(Ui,m), 
d.72(lH f 8), 6.40C2H.SX 4.05f2H,s). 
MASS (mfr): 430,43 1,432 

10 

Example 21 

1.^2-(S-McthyS 2-«iSi>EjyJ^2M>xf»i;tlijJ)-3-[p(2K7CIyh<'xyl tihyOpyrazol-5-yi] 
pyi-Jdimum chlorfrle., 
(Cattipouiid 20} 
tS Yierdi 30% 

IR (KBr, eira*): 3072,2920,165^1519,5 450 
'H NMR (DMSCHi. MHz) 6: 

i3.33(JH ? s), 9.52{1H»> g.99-Sv97(lH4>» 8.92-8.90(111^ 8-2<S-8JZ2(IH,t>, &.06^ 
8.03(1 *WE) S 7.14(111,3), 6.76£lH,s), 6.40C2H,s>, 2.71-2.67(2H 5 t}> 2,59(3£U), 1.75- 
20 L63(5H ! m> r 1 .57-1 ,52(2H,q), 1 .244.1f<4HUifl}, 0.95*0, 90(2H,ki). 
MASS <in/»)t 394,395,396 

Sample 22 

25 1-(2-CyeiopropyIaniiiio--2^x:eeth>1)-3-|(3-{2--rjTl(iTi€xyliitliyI) pyruatol-5-yl] 
pyrEdiciiim chloride. 
(Cvinpuiind 21} 
Yield: 39% 

JR (KRt, cm 1 ); 3 1 74,2923,1682, ! 548. 
30 Jl NMR (DMSO-d c , 400 MHz) 5: 

13.25(m,s>, 9.40(lH,s), g.9i-S.9J(I.H,d>, 8.85-8.84(1 Ii,d), 8.60-S.5B(iH4), 
8J5(]H,m), 6.7«}(1H,*), 5.43(2*1,3}, 3.90-3.S5(lH ; m), 2.7K2.67(2K,t), 1.75- 
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1 .63(5U,m), 1.58-3 ,S2(2H r q), J .24-1 . 12(811^), Q.96-GM{2ll t m) 
MASS(Wit}2 355,356,357. 

5 J-<2-PheMyl-2-oxoe«jyl)-3-[(3-{2~cycIoIitxyleliiyl) pyrazol-5-yJJ pyridifflmn* 
chloride. 
(CflmpouHd 22) 
Yieith 65% 

m {KBr. cm J ): 3059,2924, t€9a,3 5 19. 
$ 0 T H NUB fBMSO rfs, 400 MHz) 5: 

13.26(IH^), 9.49(lH,s), £>.00~8.9S(lH,d), 8,S3»S.86( iH,d), S.2S-&.24(itf } m) s S.09- 
R.07(2HI,d), 7.83-7.79(1 HUD, ?.70-7.66(2H ? tX 6.75(1**, s}, 6J0(2H^X 2.69(211^ 1.75- 
1.61(5^18), 2 .58-l.S2(2H,q), 1.27-1.0S(4Hjn) f Q$6-QM<2Ujn). 
MASS (m*): 374375,376 

15 

E sample 24 

l-^2<tydt>prppyl3ifttjffi9-2--o;&QethyJ}~^ pyrazu!5-yl] 
pyxMlainm chi<s 
{Compound 23} 
20 Yielil: 9% 

JJR(KBr 5 e»s s ): 31<55,29 94 9 1662,1500,1452, 
'H ^MK (DMSO-d«, m\ MHst) 5: 

9.U(lH,a), 9.01-9.00(1114)! 67(lH,d) s 8.60-8.58(1]^), 8.27-».24{m,m), 7.33- 

7.29<4H.m) 4 7 ,22-7 J 9(1 H,m), GJSOH.b), 3.42 (BOjt), 4XiS-<1,t>2(lH 7 m), 3.96{2H,s), 
25 3.91-3,85(1 H&l 1.39{4H^> f 1 ,78-J.75(21i d d) s 1.64-1 .61(1 H^T), ].4iaH,l>s), L21- 
I.l6<lH,ffl), l.13~l.l2(4H,d) 
MASS (m/x): 4 17,-1 1 8,419 

Example 25 

30 l-(2-'rhteti"2 1 -yi-2~oxoethyI)-.3~f(3-p]ienoxy methyl) pyrnzoI-5-ylJ pyridiniunt 
chl&ridfc. 
{Compound 24) 
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Yield: 1 8% 

IR (KRr f cm'): 3060,2957, I 665, 1 595, 1491 r 
l B NMfi 0>MSO-d«, 40G MKst) Si 

13.82(lH,sX ?35(lH,s), 9,06-9, 04(1 8.93-8.91(11^]), 8.3 0-8.22GH,m)> 7.44- 

5 7.43(lH,mX 7.35-7.3 l(2Jijni), 7.0S-7.0S{3H>ti5) i 7,03 ,^97aH,m), C.43(2H, 5 ), 
5.22(2T-Ls) 

MASS (m/z): 376,377,378 
t/xiirapie 26 

] 0 I"|2-(l-Art»nv»Rty]aiirfnci"2"Oxo^hyl)}>.3-.|(3-phfiiiyliiiethy]) pyrazQ*-$-y(] 
pyridmium tliioriite. 
(Csmpoimd 25) 
YicMz 27% 

IR (KBr, cm" 1 ): 3O60,29OS,t<J?9 3 J554. 
3.5 T n NMR (I>MSO-d s , 400 MHz) 5: 

13.45<m,s), 9,35(Hl ?a ) 5 8.9i(!E,d), $.800*1*1), ^20(IH,s), 8.I4(]Ht) r 

7 .3^7.3 USHjn > ; 6.74<lIl,5) ! 5.36<2H,s),4.07(2H,s> 5 2.02-1 ?5(9H,m) 3 L62{6E,s) 

MASS (m/se>: 427,428,429 

20 Estample 27 

l~(2~Ph tnyW-oxo eihy l)-3- f f3-(3 1 .5 -di methyl pyrazol-l-yl}melhyl)} I -p la cay l- 
pyi3?:gl-5-yJ| pyridiikiam broiG&ide. 
{Compound 2*) 
Yield; 47% 

25 IB (KBr, em 3410,3035,2943,1693,1500. 
•H {DMSO-d*, 400 MHz) 5; 

9.1&(IH 5 s) 4 $.93-8.91(1114), 8.25^.23(11X4), 8.18-S.14<m,mX S.07-8 fl.S(2H ; m) ; 7.32- 
7.79(lH s m) s 7.6*-7.fi4(2H i ni) J 7.53-7.47(3M,m), 7.40-7.37(2H,m), 6.71(ni jS ), 
6,40(2H,s>, 5.84-5.83(111,5), 5.2f5(2H,s} ; 2.29(3*1,5), 2.0*(3H ? s) 
30 MASS <tj]/z): 44S,449 
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lH2<4Hiitr«-2-thiei«y!)-2-ax©elJiyI)^^ 
methyl) pyrazoi-S-yJ] pyridismim bromide. 
(Compound 27) 
Yield: 56% 

5 m(KBr,tnr 1 )i 342 i ,3 032,293 54 688 J 541. 
} H NMJK 0>MSO-d 6; MHz) & 

9.30(1H,d), 914(1114 9.04-^02(111^ S.874i,S6(l H^i)., %.l$-%.n{m,&\ 
SJ5(IH;ra) t <x46(2H ; g) ? 6.36(lRs>> 5.82(111^), 5.18(2H r s) t 4.1S-4,iG(lH lt a), 
2.25(3R$), 2,07(3ILs), 1.90-I.S4(4R,m), l.85-1.77C2ILd), L^6-1.63(lH s d) 7 1.38- 
JO I.19(3H,nO, 

MASS (ui/z): 505,506/507 



Example 29 

1 5 1 -(2-(4-Mtr^ttae*yt),2- OX 9ctfcyl)--3 clohc,xyJ*ttiyl}pyra^l-5-yl! 
jpyrCdinium iKViJiiidc. 
{COJMpOKttd 28) 
Yt«4d: 4&% 

III (KBr, ran' 1 ): 3078,3005,1 695, 1541, J339 
20 2 H NMS (DMSO-ds, 400 MHz) S: 

13.24{1H» ? 9.4S(]II,s> T 9.30(JH,s), 9.0(1 H.d), £.87-8,S4<2H,nO, 8.27<m>a 
6.76(lH.s), 6.46{2H,s), 2.69(2H,t), 1 .91>-1.61(5H,m> ; 1.58-1 .52{2R,ti|) 5 1.26- 
1.12(41*,™), O.96-0-87(2H 5 m) 
MASS Mz); 425 

75 

Example 30 

l"(2-Tlden-2Vy^3. 0 \ettthyJ)-3-KJ-iihcjiyi"3-phenoac>meiliyl) pyvazoI-5-yl] 
pyridhnimu cblodde. 
(Compound 29) 
30 Ylsld: 16% 

1R (KBr, cm"*): 3347.3022,2906, 1632, 1503 
f H NMR{»MSO~d 6 , 400 WOBte) S: 
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9.3(iH s a), 9.0(111,3), S.2^8.24(4!i J m) s 7.^7.3(8H,m), 7.0{3H,s), 6,97(111,8), 
63t<?Bjk 5.2{2H s b) 
MASS <m/i>: -452,453,454 

5 Example 31 

l~(2^4~NitriK2-dnenyI}-2-oxi>eiby pyrtizol-S-yi] 
pyridiiiiiiin bromide 
(CojnigfrotHicI 30) 
Yield: 2:*% 

10 IR (KBr, era 3092,3003332,1687,1509 
'H NMB (DMSO-d*, 400 MHz) 5: 

9.29S(1H,kX 9.16(111,5), ^,917<IH 4 d), S,S5-S.S4(JHjift), 8.54(tTM), 3.17-8. M(Oiaii), 
7.S0-7.45(3H,m), 7.39-7.31(6H,m>, 7.25-7.22(3 H,m), 6.7(lH,s), 6.3S7(2H ; s), 4„0{2H,s) 
MASS (m/z): 481,482 

JJ 

Example 32 

l-(2-CytlopropyIaniin&-2-oxoeihyl)"3-f(3^ph£!iiiGJ£yTnc^hyI) pyrszoi-S-ylJ 
chloride, 

(Compound 31) 
20 Yield: 34% 

IR (KBr, cm' 1 ): 3647,34203227,2958, 1 675 
. 'H NMR (I>MSO-d 6 , 40ft MJBfo) 5: 

13>&2<iE,s) s M6(1H^>, S.98(lH 3 s) 3 8.87(13^), S.77(lHf a m) (lH,<ft 8.207(114,1), 

7Jt3(2FLt) s 7A(IU^) } 7059(2H,d>, &98(]H£|, 5.4{2H,k), 5.21(2B } S>» 2,7-2.6S(lM : ,n) : 
25 {J.7i5^.6S5(2HjEa} 1 0.55 0,5G(2H,m) 

MASS (m/z)i 349,350,351 

Exampje 33 

l-(2-CyclppropjU™in^2-oxwlhyl)0'[(i-cy^li>hfcxyl~3^3,5-dimetliyl pyrmcol-1- 
30 vOmelhyl) pyrasude-5-yl} pyritlinium chloride 
(Compound 32) 
Yield: 41% 
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m (KBr, cm 4 ): 3425,3 174,293 R.165S, 1500 
l ll mSBL (DMSQ-d fe 400 MHz) 5; 

9.1{lRs), 9.02<1B,<I), S.88(IIi,d), 06(iH,d), S.273UK s t), 636-S.34<IH,s) s 5.8(lH,s)', 
5.4(2FLs;) 5 5JS(2TLfl), 4.13-4.079(131,00, 2.7-2.68{IHji0 1 2.26(3-1*,*), 2,074(3H.s), 
5 1.99-1 75(6H*m), 1.64- 1.61(111,1*1), 1.34-1. 3 ](2H,mX L24-i.l7(iH,m), 0.70- 
(K69(2H,ro), Q.5O-0.49(2H,m) 
MASS (m/st): 433,434,435 

Example 34 

pyridiniutn brt>mide. 
(Compound 33) 
YieW: 74% 

m(KBr, cm* 1 ): 2853,2682,1674,1394 
1 5 5 II NMXt (DMSO-d<s, 4&0 MHx) fi: 

1 3.8(1 K,s),9.S3(lH,sX &G3(1H,iQ, 8,89(ttLd), 8.3-3.26(1 Mjii), S.ldOH.d), 7.5(lM 3 cl), 
733(28,1), 7.0S(3H f t)r 6.9fl{JH,l}» 6".38<2H,s), 5.2{2H,s) 
MASS (ir/x): 4 1 0,4 J 2,41 3 

20 Etampl* 35 

J -{2-Fiienyl-Z-oxo<?niyi)-3-f (1 -p]w;nyf-3-p h en axytncthy I) pyra zo^5-y3] pyridiniuro 
chloride 
{Compaujicl 34) 
YteM; 25% 

25 IR (KBr, cm* 1 ): 3020,2905.1701.1634.1595 
H NMR (DMSO-d f) 4*0 MHz:) §: 

9.23(111,8), 8.96(1H4), B.33(lIId) s 8.21CUU), B.07(2H.<1), 7.fiI(lH,t), 7.68(2ii,t), 
75 5-7.50(311^), 7,41(2H,d), 7.32(211,1), 7.08-7 06(311,™), 6.97(111,1), 6\42(2H,s), 
5.21(2H,s) 
30 MASS (m/z): 446,447 
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1 ~(2<Thicn 2'~yl*2~oxoelhy !)-3- [(J -cycloli ra> ^3-(3^dimttliylpyr azoM - yi) 
mcthyl)pyrara>3-5«yll pyddimnm chloride. 
(Compound 35) 
5 Yield: 26% 

IR (KBr, cnj 3422,2937,1 678,1505, 1*51 
! H IS'MR (DMSO-ds, 400 MHz) 5: 

9.17(11^}. y.0.1(TH,d>, S.76(tH,d}, S.3S(3H,tX 8,25-B.24<2H,ro), 7,42{iH,t) 5 
6.4K2H,s), 6.36<lH„s), 5.85{JIT,sX 5.1 8(2H,5>,4,1 3-4.10(tHjLn) 4 2.25{3H,s), 
10 2-06(3H,aX U»-l .S6(4B£n), 1.S3 ^76<2H,m), L6&-1.63(JH,m), 1.35-1.25(21^), 

MASS (m/*): 460,461,462 

Example 37 

1 S l-<2-cyclopr»pyUmiiifi~2-axoeyiiyl>-3-[(i-pi4fcnyl-3"p]|i$noKyi»etJiyI) pyraml-5-ylJ 
pyi-jtliniiiin bromide. 
(Compound 36) 
Yield: 9% 

IR (KBr, cm 3200, ioS2 r i 595 
20 NMK (DMSadfe 40O MHz) 5: 

9.2£(JH,s)^.G6(lH,s) 3 8.97(il-l ? d), 8-2HlH,d), 8.tO(irU>. 7.4S(3H,a), 7.3£- 
7,]8(3H,rO, 7 I4-7.07<2H 4 m) l &,9mVL,t\ 5A3(2H,$% 5.20(2H,s), 2.63-2.62(11-1,™), 
0.70-0.62(211,111), 0. 50-0, 44(2H,m). 
MASS (m/*): 425,426,427 

25 

Exwmpb 3# 

l-(2-T)iiesi -2 '-yl-2-o xoeth> l)-3- \{ i «p!n;jfty!-3- (^cydobeiyMJtyl) p y rawa-S-y 1} 
pyridhtitiai brfrmide. 
(Cottipc*mi? 37) 
30 Yield: 31% 

IR (KBr, cm 4 ): 3423,3324,2922,1674,1 306 
H !SM» (DMSO d 5 , 400 MHz) 5; 
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9,25(m,z) s S.90(JEH4), %■ 27-8.23(311^.), Z,}9-BA5(Ul>™\ 7.49-7.4 l(4Hoh), 
735(2H4), S.${lH ? s), 6.37(213,*), 2.69(2H,t), 1.77(2H,d), 1.69-1 55(5II,m) 3 
1,32(1 Kjm) t L,26-M2(3H,m), 0,97-0. 8 9(2H,m). 
MASS 45^7,458 

5 

Example 39 

l-^-Thicn-l'-yl ^soeiI>yl)-5-[<l-cycIohti.vl"5-pheTiuvyniethyl) pyraz&l-S-yi] 
pyridiniiuti chloride. 
{Compound 38) 
10 Yield: IS% 

Ift <KBr, cm' 1 ): 339ti£934tL670y } 63S,1 594 

9.25(lH.s), 9.iO{lH t <l), B.B2(LU4% S.2<?-8.25<2jHJlt), 7.43(111,0, 

7.30(2H,t>, 7.04C2H 5 d), 6,95(IH,tX 6.75(IEM)> 6.46(2H,«?), S.OSCT^), 4.20- 
SS 4AS(Ui,ml 1.93-I.77<6H^j),1.67(iH,d>, 1.36— I.20pH,ni). 
MASS <mr'x): 45S.459.460 

Example 40 . 

3-[(3-J!*Ueiiy.bnc* hy 0 pyrazoi-5-\iJ pyridine hydrochloride. 
20 (Compound 3?) 
Yield; 73% 

Hf (KBr, mi '): 3056,16 1 1 1 3 559 
'fl NMH <I>MSO-dfe 400 MHz) 5: 

9.lS{1H,s}, 8.73(2H,<1), 7.93(IH,t), 7.35-7.22(5H,ffi), 6.77{lH,s), 4.04(2*1,5} 
25 MASS <m/z): 236,237 

Es.Hinple41 

3-l(3~PheiiGxyraefhyl} pyraztri-S-y!] pyridine hydrochloride- 
(Cotripoimd49) 
3 0 Yield: 65% 

X« <K»r ; cm'}; 3035,1601,1562 
'H NMR (DMSO-d* 400 Mffe) fi: 
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9.25(11-1,3), a.77(2H,sX 7S7{UUX 7.32(211,0, 7.12(111,-:}, 1M(2BA\ 6.97(111,9, 
5.17(21-1,3) 

MASS Oia/z); 252,253354 



5 Example 42 

3-f (? 3 5-l>im ethyl p y raxol- 1-yi-meihyl) pyra^oI-5-ylj pyrid:! oe. 
{Omipemfid 41) 
Yield: 93% 

JR (KBr, cm' 1 )! 30SU.LS5y 
1 0 s H NMK (DM SO-ds, 400 MHit) 5: 

O.30<lH,b S ), 8.96<ll;U0, S.43(1H,S) J S.lI(iH,d), ^(JBVbsK &63<3H,s) t 5.S](m,s}, 
5. }7(2H,s), 2.2«(3H,s) f 2.0"/(3(T,s) 
MASS (wi/z): 254,255,256 



15 iftjcfimpte 43 

3- {3 -(3 -ey «lo Hi oxyletUyl)-pyrnzf)h5-yi] pyrkUse 
(Compound 42} 

Yield: 76% 
20 IR (KBr, cm ! )i 

J lf 3SMR (DMSCMt*, 40G MHz) 6: 

J2.73<m,P>> S-9S(lH f s> ? 8.4<K3Jis), SJJKlHLd), 7.46-7.3 8( I Rd), 6.S7(IH,s), 
2.63{2K ? £) f 1.75-1.60(5^.01), 1 .56-1 .50(21^111), L25-l.GS(4H f m), 0.3 5-0. S7(2H,ra). 
MASS (ki/z): 256,257,258. 

25 

Example 44 

1 ♦(2-Napihyr-2-uxci clh3'l)-3|(3-|rhenosy5Htlliyl)pyrazol-5-yHpyrtd1itimji brotiude 
(ConjspourwJ 43) 

30 Yieltf: 30% 

IR (KBi s can" 1 ): 3117, 2340, 363S, 1536, 1.144 

"IINMR. (DMSO-d^ 400 MHz)S: 13.3 (IB, s), [) r 58 (IH, a), 9.DS-9.06 (1H,c1), 8,95- 
35 8.93 (LHj dX B.S5 (HI, $% S.32 (IH* ft, 8.25 - S.23 (IH, d),' B.IB-S.ifi (IH, d>. S.LO - 
S.05 <2H, cn), 7.79 - 7.70 (ZH, m), 7.33 (2H V t), 7.10 <1H, s) f 7.06 -7.04 (2H ? d) r 
(IH, t). 6,63 (2H, b), 5.23 (211, *> 
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MASS (m/z): 420, 421 
Example 45 

5 

J-<Phf:iiylaaethj3)-3{(3-p]ieityi metJhyl)pyrazol-5-y!|pyridiuinmc)ilorIdc 
(Compound 44) 

Yield: 31% 

10 IR(KBr, cm" 5 }: 3051, 1323, 1466 

'HNMR (DMSO-dti, 400MHz:) & 13.48 (IHL s), 9.63 (IH, «>, 9,05 - 9.03 <U.U d>, 8.91 
- 8.90 (IH. d) 8.15 (lH,t) 7.55 (211, m), 7.45 - 7.43 (311, m), 7.34 - 7.25 (5H> ml 6,79 
(1IL s), 5.S8 (2H, s), 4.06 (2H, s) 

15 

MASS (m/st): 325, 327, 32S 
JSxampSe 46 

20 J-<2-Thicii-2 ? -y4-2-oxo etfayl)-3 [C3(-l-J)apUtkj1)p>TazoI^yllpyndiruut» chloride 
(Co»i|KHXiafl 45) 
YMd: 22% 

m (KBr.cm: f ): 3057, 1671, 15.17 

25 

^IINMR (DMSO-46. 400MHz) S: 13.60 (IH, s). 9 AO (IB, s) 3.97 - &.9S (HI, d), S.S6 ~ 
8.S5 <1H, d), 8.23 ^ B.LS (3H, ro), 8.10 - 8.08 (IB., d), 7.S7 - 7.86 HH, d», 7.55 - 7.44 
(4H, m), 7.40 (IH, t) 3 6.55 - 6.52 (III, s), 6.40 (2H f s), 4_S4 (2H, s> 

30 MASS (m/z): 410, 4] 1, 412 



Esampi.? 47 

35 l<24(>]h*Tiyl-:lo^thy^ 
(fompomid 46) 
YJ*ld; 22% 

TR (KBrcm 3 ); 306S, 1691, 1519 

] HKMR (DMSO-<36, 400 MHz) & 13 ,55 (IH, ^ 9.50 {IH, s), 9.01 (IH. d>, &,S7 (JH, 
d> ; OH, t) (2H, raX 7,84 (J H. 7 68 {311, t> 3 7.40 (2H* in), 6.78 <1H, s). 649 
<2H, s) 4.30 (21L s) 

45 MASS (raft): 360, 361 

Example 43 

t-<2-(5'methy^2™(htenyl>~2-oxot*hyl)-3-|3(2-pheifiyl ethyl) p?rcGl^-y]]pyridinhua 
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chloride 
Yield: 24% 

5 IR (KBr, cm' 5 ), 3068, 1450 

'flNMK (DMSO-dS, 400 MHz) 13.33 (1 H, s), 9.47 0H. s), 8.97 - fL95 (1H, d), 8.S7 
- 8.86 <1H, d), S.26 - S.22 (1H> t), 8.05 - S 04 <1H, d), 7.31 - 7.14 (6H, m\ (M 3 
S) t 6.34 (2H, s), 2.!>S <4H. f s), 2.59 (3H, s) 



10 

MASS (in/z): 388, 3S9, 190 



Jixsmple 49 

15 

1»(2~{5-M ethyl 2 thienyl)-2-oxo 
y]]pytitiM«i» 

(Compound 48) 
20 Yield: 30% 

IR (KBr cm"'): 3057, 1 665, 1 452 



eihyJ)-3-f3-{.3-|>hejioTy propyl)pyr;*2i>l~S~ 



L HNMR (DMSO-d<5, 400 MH&) 8: 13.34 (1H, b). 9.48 (113, s), 8.99 - 8.97 (1H, d), 8.23 
25 (IH 3 t), &.05 - 8.04 (1H, rt>, 7.28 {111, t)> 7. 15 7 J 4 (1 II, 4 - 6.92 (3H, tl) 6\83 
(111, 9\ 635 (2K, a>, 4.02 (2IU i\ 2.86 <2H, t), 2.27 <2H, l> 

MASS(t»/z}: 418,419, 420 

30 



Ex*iuip5e SO 

35 1-(L«iiipr<>pyl)-3|(3-phenyln3cthyl3pyraz»i-S-y5J pyridimiam bromide 
(Caaip^uud 49) 
YlcW: 15% 

IR (KBr. cm'}: 3418, 2364, HA% 

40 

•HNMR {DMSO~ri6, 400Mflz) 8: 943 (1H S &), 9,09 - 9.07 (US, d), S.S8 3.86 (HI, d), 
S.J 6 8.13 (ill, m), 7.36-7.14 (5K, m) 3 6.S4 (1H, &\ 4M &BL s). 1.65 - I .S3 d) 

MASS (mfe); 278, 279, 280 

45 

Example 51 

J^4;5-m*dtyl-2-?hienyJ)-2-a*ueth^ 
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yl.Jpyridi.nium chioricJfe 
(Compound 50) 
Yield; 31% 

5 IR{Orcm 3365, 1650, 1452 

3MNMR 400MHz") S: 13.58 (Hi, s), 9.46 s}, 8,9* - S.96 UH, d}< 8.S7 » 

05 (1H, dX S.25 - 8.21 (III, m), 8-04 S.03 (HI, d), 7.37 - 730 (5H, m), 7.15- 7.34 

(IK d), 6-88 {IE, s), 6.32 (2H, s), 4.36 {2H, a), 2.59 (3H. s) 
10 MASS (fli/z* 406, 407, 408, 409 



15 l-(2-Thien-2'-y]-Wxoethy^ methyl) pyrazol-S- 

Ifpyridiildusncj chloride 

(compound 5.1) 
YieW: 20% 

20 IR {KBr cm" 1 ): 3070, 1669, 1410 

J HNMR (DM8G <)6, 400MHz) fir 9.32 ~ 930 (1H T m), 9.00-8.92 (21J, m), S.77 - &T76 
<iH, d), S. 19 - &. 15 (2H> m)> S, 10 - S,07 (IB* m) ? 7,47 - 7.45 (1 H. d) v 7.39 - 73 5 (3H, 
m) 7.19 - 730 (2H, m> 7.03 7.(30 (JH. 0, 6.34 (2H, s) s 4.22 {\H> 3.79 <3H, s) 

25 MASS <m/?,); 413 

Example 53 

H2^Naptliyl-2^stHH;thyl>3l(3-^^ 
30 (Compound 52) 
Yield: 38% 

IR (KBx, cm ): 3066, 1 675, 1518 

35 r HNMR (DMSO-d6, 40GMHz) 6; 13,25 (IH, a), 9.53 <1H, s) 9.02 9.0 (IH, d) 3 a. 92 - 
SL9J (1H, d), 8.84- flH, si. 832 - 8.04 (5H, ai), 7.79 - 7.70 (2H, m), 6.75 (111 s\ 6.63 
s}> 2.33 (3K, s) 

MASS (rate): 328 s 329, 330 

Exumpie 54 

1 -(2-0 ,4 beazo dioxa n.e-6-yl- ftmmo-2-oxoe th y l)-3 [(Z-phmrt ylme £liyl)pyia2:oi-5-y f J 
pyridinium thloriiie 
45 (Compewwd 53) 
Yiekl: 32% 

Ht (KBr, cm^ 3445, 306S, 1678 
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'HNMR (DMSO~d6 } 400MH*) 8; 13.45 (1H, s), 10,61 (1H, A 9 A? (1H S &), 8.97 - - &.95 
(IB, d) ? 8.91 - S/85> (1H, d), 8.2 (1H. t), 7.34 - 7. 1 9 (6H, 6.99 - 6.97 (ITI, dj, 6.84 ~- 
6.82 (EEL d), 6.72 (IH, s), 5.61 (2H» s), 4.21 (4H, s\ 4.06 {2H, s) 
MASS (m/z): 427, 428. 429 



Example 55 

l-(2~TMen-2-jK2.-oxrtefhyl)- 31 (3-phe«y4) pjTazol-5-yl]-5-l>mmopyHldiiaTun clukHde 
it) (Compound 54) 
Yield: 31% 

IR (KB*, cm -3 ) 

1 5 l HNMR (DMSO-dtij, 40OMHs) 6: 9.63 (1H, si, 9.3* (IK, 3> } 9,33 (111, s), S.27 8.24 
<2H, in), 7.8 1 - 7.7$ (2H, d>, 7.57 - 7.52 m), 7,46 - 7-42 Qli, m), 6,40 (2H, s> 

MASS (Tn/z>:426 : 427,42B 

20 

Example 56 



142-Thica-2-yJ>-2-o:ia«thy3)-3t^ chloride 
2? (Compound 55) 
Yirfd: 26% 

1ft (KBr, cm" 1 ) 

30 'llNMR (DMSO-dG, 400 MHz) ft: 10. IK {If s), 9,$ 1 <1 H, s) 8.45 - 8,40 (311, m\ 8.29 
■- 8.28 ( 111, d), 8.21. (I H 7 1\ 8.03 <*H. i> 7-87 - 7-85 (2lf r dj, 7-57 7.55 (3H, m), 7.50 - 
7.45 (2H> m), 6,96 {2H, s) 

MASS (oi/i): 396, 397, 39S 

35 

Example 57 



'10 3- 1 (3-pb enyi) [i y r a7.i>i-5-yS) 3 quin o U a e 
Yield: 70% 

'l-ENMR (DMSO-dS, 400 MHz) 6: 9.45 (ill, l>s) r 8,75 (IK, s), 8.05 (2H, d), 7.87 (2H ? 
45 bs), 7.77 {111, 1), 7,65 (J H, 0, 7.55 - 7.45 (3H, m), 7-39 (1 H, bs) 

MASS (mfe): 272 (M f +1) 
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Cosmetic PrcparfKioH 

T!he preparation for use in cosmetic application may contain one or in ore 
mncentraiion of the compound ia a eosmetically acceptable vehicle. The amount of the 
5 compound of htvenfion will preferably range between 0.005 to 50% by weight (unless 
otherwise noted, all fraction amounts are expressed in weight percent), metre preferably 
between 0.20% and 5.0% w/w. The composition should be applied based on the 
seqmrsiiK&il; to an affected area. 

Suitable vehicles or carriers for storage and/or delivery of the novel compound of this 
10 invention may be provided in lodotv liquid, ommient, gels, creams, spray;, poultice or 
other forms, and will preferably have a lipophilic, hydrophiiic or amphophilic ch&racter 
SuifahEe carriers include petralatnir^ triglycerides, various estm, fatty alcohols, fatty 
acid, alkyiene glycols, and echanol r of which polyethylene glycol and polypropylene 
glycol are most preferred; if desired, compatible combinations of these vehicles are also 
1 5 suitable. 

Fvalher mors the vehicles ate present as needed for the desired delivery system. 
The vehicles or earners can also have additional- agents according to conventional 
practice. For example, the final composition may content vmious emollients, 

20 eriw: sifters, alcohol, colorants, fragrances, thickeners (such as xanth&n gum), 
preservatives, luraiecfants, surfncta.r.55 {anionic, carionic, nonirmic, amphoteric alone or 
in combinations), agents which modify skin differentiation and/or proliferation and/or 
pigmentation, antiparasitic agents, dispersants, opacifier, gelling agent, hydratmg agent, 
additional antioxidants, the typical botanical extracts such as thojse derived ftosn aloe, 

25 ohms iraMs, Witch. Hazel, chnmormle, arid other like e.g., those having an astringent, 
antiseptic, sunscreens or simian effects, skin toners, silicones, exfoliating agents, 
ke-tatolytic agnets, retinoids, .skin penetration enhancers, vitamins, thrombolytic agents., 
anticiottmg agents, capillary protectants, hormones, antibacterial agents, sntivii-al 
agents, steroidal antiinflammatory agents, anaesthetics, antE-seborihoeic agents, anii- 

30 dandruff agents, aoti -acne agents., anti-free radical agents, analgesics, lipophilic 
compounds, antihistamine agents, insect repliants, slcm cooling compounds, 'lubricants, 
anti-fungal agents or niixrm.es thereof. The composition may likewise include a 
penetration enhancer such as, but not limited to, Oleic acid, DMSO (dimethyl 
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sulfoxide), alcohols* N-rotfhylpyroftdotie, dimethyl isosorbidc. It may also include one 
or more additional active ingredients nudh as 3nt<-i:nfiarrrxn&to3y agents, ari&bioiic,. 
" astrmgems, growth factors, tocopherols, reeinois, free radical scavengers. 

5 The following non-limiting examples are for cosmetic composition according to 

the instant invent on. 



Example 58 



Example 59 



Compound of invention..,, 03% vf/w 

Oleic add 1 0.0%w/w 

Propylene Glycol,. 70.0%wAv 

TwecraSO 0.1%w/w 

Absolute a4bffiici.cgs..l0&O%w/w 

Compound of invention.. . .0.3%w/-w 

Oleic acid. ] 0.0% w/w 

CoHiodalsiLiooij Dioxide..<S.O%w/w 

Twecn SO. 0.1 %w/w 

Caprylie caprio Triglyceride J.00.0%w/w 



20 A cosmetically acceptable organic fatty acid can optionally be present 

independently in die composition in an amount, preferably a bioactivsjy effective: 
amount, of O.J%lo 10.0%; die addition of fatty acidic a preferred ingredient. 

The effect of the compound of invention sy^crgislieally improves when 
15 combined with a huinoctaiit, an enioMkaif, additional antioxidants or an an.fi- 
ixiikmrruitoty ageut. 



Ex»irtple 60 



Compound of invention. ..&.4%wc'w 

Fatty add ,4.0%w/w 

Mineral oil 5.0%w/w 

Isoceiyl steaiate 1 .0%w./w 

A: ••.i.l.-siiL. . , ().05%Ww 
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Xanthan guin 0.2%wAv 

Glycerol 5&.0%w/w 

Diazoiidiivyl urea, .'. .[).2%w/w 
Lemon peel Bxlnicf .0.1)2% w/w 

3 Alcohol 2.t>%w/w 

Ptirifsed water .,,„„. 100 r 0%w/w 

The addition erf* humectantsi and emollients to the antioxidant L-ornpjsition is 
expected to aid in the rehydr arioii and maintenance of hydration of tire skin under 
IC consideration. Improve*! hydration of the skin is believed, to bath increase (he 
absorbence t;f the fee radical scavenger by the skin aiid helps m foe delivery of the free 
radical scavenger to tht? active- site. 

Examples of the emollients which tan be used are: mineral ml petrolatum, 
15 paraffin, oerejrin, ozokerite, microerystallinc wax, peihydroscjualene dimethyl 
polyailoxane?-, melhylpheoyl poSysiloxanes^ silicone, silicone^iycol copolymers, 
triglyceride esters, acetyl ated nionoglycerides, ethwtylsfed ajyoerideit f alkyl esters of 
fatty acidf> t fatty adds and atcofroi^ lanolin and lanolin, derivatives, polyhydric alcohol 
esters, sterols, beeswax derivative*, polyhydric alcohols and polyetherx, and amides of 
20 fauy acids , Although various emolHeirls known in the art would be useful in the present 
invention, the preferred emollient is silicone. 

HucaectaiLts known m the art to increase skin hydration when applied topically, 
such as polyhydric alcohol^ are appropiiafe?. Examples of suhabje humec&mts are: 
25 glycerin, propylene glycol, butylene glycol, diglyeerol, "or ester' derivatives thereof. 
However, the preferred hmneetant is glycerin. 

"Hie topical preparation of die present invention msy contain a single 
antioxidant, apart from the compound of the invention or a combs nation of antioxidants, 
30 ihua an fintkwddravt blend, Ths tenVi "Antioxidant" as used herein is intended to 
encompass both a single antioxidant as well as an antioxidant blend. The antioxidant 
may also be meoipomted into various vehicles to facilitate topical apphcaden. 
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In order to oblsb e tenant, topical compositions in the fornt of eieara^ emulsions, 
lotions or geJs. such compositions may include from about 0.Q01 wi% to about 50 vri% 
of an antioxidant. 

5 The topicai compositions of the present invention can be made as lotions and 

creams. 

The fee radicaJ scavenger can. ha combined with most emuisiilei's that arc used 
to make Jot-ions, creams and other suitable topical vehicles, The eroulsiilers can he 

10 canonic, anionic, ncnionic, amphoteric, or a combination thereof Noiuorjjc. emulsifiers 
are preferred- Exemplary nouionic emnJ ratters ftrn ooromerctidly it variable sorbitans, 
alkoxyJated fatty aieohoJs and alky] polyglycosktes, Anionic eimusifiers may include 
soaps, alkyl sulfates, monoa&yl and diaikyl phosphates, aJkyl sulphonales and acyl 
isotliio&atess itn amphoteric eimdsiiler shot niay he us&d is jsetomidypropyl rrimonkim 

1 5 cbloride. 

Suitable vehicle^ fox compositioii uf die present invention may also contain 
thickeners. Exissnptes of suitable thickeners include cellulose derivatives,, snob as 
hydroxyeihyl cellulose and hydioxypiapyl ee3hdosse f as wall as poiyacrylie acid 
20 polymers. 

Examples of preservatives that are snilabEe for use with the compositions 
include alfcaiioiii, especially etlianol and benzyl alcohol; parahens; soibaEes; urea 
derivatives; and, isothiatalitwnes. 

25 

Lotions or creams according to the present invention can be made usitsg 
convention Ed homogenizatfon methods knowr* to those skilfod in the art. It is also 
possible to age a pjwcs!> of micinfiuldisatku, that involves co-mixing the aqueous 
phase and the oil phase of such creams and lotions in a high-pressure homogenize/ that 
M reduces the emulsion particb size dmmaticsiRy to about several microns of "those in 
creams and lotions prepared \yi?hout applying high presume. Microfluidization allows 
one to prepare elegant Stable creams, and lotions containing effective amounts of the 
compoi-jvd without the use of traditional craulsifiers and surfactants. 
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'Hin topical compositions of £he present invention can also be foTmntaied as a 
isicto-eiRiilscm, which is a subcategory of emulsions, oils thai; may bera>cd are niincral 
oil and silicone oil. Examples of alcohols that may be used are cety! alcohol, iisoEtauyf 
5 alcohol, steatyl alcohoh dodecanol and dodeesnol Nonionic surfactants may be fatty 
estcis, esters of fatty alcohols or ethoxykJed alcohols. Examples of nonionio surfactants 
are polyejtbyJene glycol, isopropyf anyristate, cefyJ isooctadecanoate, polypropylene 
glycols^ sorbitsnts and isopropyl oieate. 

1 0 &xampl e. 6 1 Compound of invention , t , . 0 , 2 %w.'w 

Fatty 3cid 1.5%wi\v 

Surfactant 3 .0%w/w 

Cosolvenf 70.0%w/w 

Purified water. . . .(qs) 100-0%tv/w 

15 

The i opioid compositions of the invention can be i'ortmikted as oil -in -water or 
wator~in-oil emulsions- The compositions can also be is the form of a multiphase 
emwlsioji, such us a water- in-oil-in-water type emulsion. 

20 The ooittpo bilious of the invention can also bo made as a liposomal formulation. 

In such eoiapoiiiticnsj compound solution can be entrapped inside tl>e Iiposranni 
vesicles with the shell of the liposome being a phospholipid or other suitable lipids (e.g. 
ski» Upids). To form a topical composition, the liposomes can then he lidded to any 
carrier system described above according, to the preparation, modes, uses and 

25 compositions of topical liposomes. 

Esmnp! e #2 Compound of invention . . . 0.4%w;\v 

l'hospho lipid. , „ 6.0%wAv 

Anhoxi dants 05 % w/w 

30 Ethanol 1 5.0%w/w 

Hy drophi lie medium (qs) 1 00 _{}%w Aw 

Solutions of compound and antioxidants can also he entrapped in polymeric 
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vesicles with a, shell- comprising of a smie&hle polymeric material, srjch as gelatin, cross- 
linked gelatin, polyarnide, polyacrytates and the like to form a vesicle that is 1hen 
incorporated into the topical composition 

5 The exposition according to the instant invention can be used for one or more 

of the following cosmetic applications, namely (a) revealing and preventing wrmkks 
ft) reversing and preventing fine iinss (c> promoting epidermal growth (d> photo 
protection (e) reversing and preventing skin discoloration (f) reversing and preventing 
age spots (g) conditioning and pre-verding dryness (h} reversing and preventing streteh. 

10 marks (i) fevering and preventing blemishes (j) skin carefekin conditioning (k) 
reversing and preventing: Aenifc xerosis (1) conditioning and preventing s\m burns! (m) 
preventing and reversing the loss of collagen. <n) improving skin texture (o> improving 
skin tone (p) enhancing skin thickness (q) decreases pore size (r) restoring skin taster 
t» minimizing signs of fatigue (t) reducing acne, (u) treatment of Telangiectasia and <v) 

j.5 improving astbehc appearance of hair and nail , 

Pharmaceutical Compositions 

Pharmaceutical oppositions elective for scavenging free radicals aiid / or 
20 inhibiting AGE may be prepared with a phamtacenticsdly effective quantity of 
compounds of general formula I P individually or in combination. The amount of the 
compound of invention will preferably range between 0,00001 to 90 % by weight. The 
followixig pharmaceutical formnkrions suggested are by way of example alone mid in 
no way restrict the scope of tiie invention, 

25 

Oral forantlatifMui 

Ora3 formulations may be administered as solid dosage foims for example 
pellets, powders, cachets or discreet write such as tablets or capsules and tike. Other 
30 orally administered pharmaceutical preparations include monophasic and biphase 
liquid dosage forms either in ready to use form or forms suitable for reconstitufkm such 
as mixtines. syrups, suspenses or emulsions. The preparations in addition may contain 
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diluents, dispersing agenls. buffers, stabilizers, solubilizers, surfactants, preservatives, 
chelating agents aj.nl/ or other phanoaceutioil additives as pro used. Aqueous or non 
aqueous vehicle or their combination may be used and if desired may contain suitable 
sweetener, flavoring agent of similar substances. Ih ease of suspension or eranilsion a 
5 suitable thickening agent or suspending agent or emulsifying agent may he present m 
addition. Alternatively, the compounds may be administered as sueh in their pyre form 
unassoclated with other additives for example as capsule* cr f»chet& It may also be 
administered with a vehicle. Pharmaceutical preparations can have a slow, delayed or 
controlled, release of active ingredients as is provided by a matrix or diffusion 
10 controlled system. 

When the pnasent invention or its salts or suitable complexes is presented as a 
discreet unit dosage form like tablet, it may contain in addition medically inert 
eatcipieats as are used in. the art. Diluents such a$ stanch, t setose, dioaloium phosphate, 
15 talc, niagnesinm stesrate, polymeric substances like methyl cellulose,, fatty acids and 
derivatives, sodkmi stai'ch glycollare, etc. may also be rased. 



Example 63 
20 Preparation of ars] dosage form: 



A typical tablet can have the following composition: 



Active ingredient of general formula I 
Lactose 

Microcrystalme Cellulose 
Starch 

Polyvinyl pyrolidone 
Talc 

Magnesium. Stearate 



an effective amount 
100 nig 
. 51mg 
60 mg 
2 mg 
1.5 mg 
1.0 mg 



Active ingredient of g,ene,-al Formulal 



an effective Amount 
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lactose 



130 mg 
75 mg 

LS mg 
L0 rag 



Starch 

Polyvinyl pyiorjdrjne (K-3G) 
Talc 



5 



Magnesium Slearate 



Parenteral Formulations 

For parenteral administration, the compounds, or then - saHs or suitable 
10 complexes thereof may be present in a sterile vehicle wtach may be an aqueous or nan 
aqueous vehicle or a combination tercet The examples of vehicles are water, ethyl 
oleftte, oils and derivatives- of poHyo!s s glycols and their derivatives. It may contain 
additives cowmen in injectable preparations ftke stabilizers, sohabiltcers, pll modifiers, 
buffers, anti oxidants, cosolvaate, completing agents, tonicity modifiers, etc. 



Some suitable additives ste for example tartrate, citrate or similar buffers, 
alcohol, sodium chloride, desttroSs and high molecular weight polymers. AwolJbor 
alternative is sterile powder reconKtitution. The compound may be Bdramistercd in Hie 
form of injection for more than once daily administration, or ifilravenws Btfusion/ drip 
20 c-f suitable depot preparation. 

Example 64 

"Preparation for parenteral administration : 

Active ingredient of general formula! an effective amount 

Pylethyleno glycol (400) 20% w/v 

Sodium metabi sulphite 0.01 % w/v 

Isotonic sfdk>of\YFl q.s. to 100% 

30 Ot& cr Formulations. 

For the dsiinalologicaJ application and for die discoloration of teeth, the 
recommended formulations are lotions, oral rinse and toothpaste confining appropriate 
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amount of tha compounds of ills gensra] formula I. 

Hie above examples are presented by way of iTlustrMian alone and in no way 
limit the s<cope of t'ke invention, 

5 



(210) 



^2004-529154 (P2004-529154A) 



wo ti i-mssyr vcrnmuai i$i 



CLAIMS 



I. A compound represented by fororolp (I) and its pliarmaceutically aj 
5 cosmetically acceptable sails 




\0 wherein, 

E .i is hydrogET> or selected from linear or branched (Cj-Cji) alkyl, (C2-C12) alkenyi, 
(C^C.-f) eydfoaikyl, . (Q-Cj) cycloalkenyl, biuycloalkyl. bicycioa&cenyl, 
heterocyclcaSkyl, aryl aralkyl, heteroaryk h^esoaralkyl and wheram one or more 
fceteroatoms when presraf. are independently setec-ted from O, N f or S and is optionally 

15 substituted, wherein One substifcuents are selected front □ first grsmp c«irssistJH£ of 
balo&ea, hydroxy, nhro, cyaiw, amino, oxo and oxtme or from a sooond group 
consisting of linear or branched (C 3 - C s ) alky], (C 3 - C?) cyeloalkyl, alkylcyclo&lkyl, 
perbaloalkyl., perhalocycloalkyi , aryf, aralkyl, alkylaryl, a^kvlketeroaryk aralkoxylalkyl, 
perhstoatyl, alkylbereiecycloalkyl, heJerocydyloalkyl, perhaiohetejrocycJytoalkyl, 

20 hstero&ry], heteroaratkyL alkyteryl,. per^doKefcHfoaryi, acyl, alkoxyedkyl, tbioalkyl and 
thicKirylj wherejji tbe sxibsti intents from said second group are optionally substituted by 
Rsc and are optionally and independently bridged by -{CO)0-, -{CGJNH-, -Nil-, -NHf-, 
-0- } ^S~, (SO) : , -(SO?), <SO>)NII-, or MH{CO)-; 

25 Y is selected from die group consisting of rsuH ; (C t - Cn) alky!*?- or (C^-C^) alkyl, 
wherein Z is selected from sulfur, oxygen or nitrogen; 
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A 2nd B are iis'dependently selected from NIX, NR6* sulfur,, oxygen or carbon to form a 
heteroaromatie ring system: 

R2, Rj and are- independently selected from a first group congsstmg of hydrogen, 
5 halogen, NO; , N"C<R|j>CR ? >, -NUsR^ -ORg, peshriwiBcyl. -(CO}NR P R ?r <CO)R s ,'- 
(€0)ORg> -0(CO)Ks, -NT? (CO) R^ or from a sacond group consisting of linear or 
inched (Cl-Cl2)alkylt (€2-C12)a!kenyi, (O-CT^ycIoaJkyk (C5-C?>ycloalkoiyL 
Mcycloalkyk bkryok>alkenyi ; heiejocycioaikyk aryl, araJkyS^ lieteftjaryl, ; .-n-t •• i!kyl., 
wherein one or more members of add second gionp wheal present are optionally 
10 substituted by RIO and wherein one or more hetejroaiom.s when present are 
independently selected from 0 7 N, or S; 

R5 is null or selected Irorn tbe group ootfsistiais of linear or branched (tVCi£>dkyj f 
(Q-Cii^kcaiyi, (Cs^>y)cydoalkyl, (Cs-C/^ycloalkenyl, biryclnaikyl; CH-.(CO)R.7, 
1 5 CJtrfCXQNI IRs, CH 2 (CO)NR*R^ and CH 2 (CO)OR? which are optionally substituted by 

R?ai 

Rs and R 7 are independently selected from the group consisting of lifiear or branched 
(C E - Q) alkyi f (Qj — Cv)oyoSoaikyl> a&yJoydoaJkyf., perhafoaikyl perbdtocyefoaitcyi, 
20 aryL aralkyl, alkylaryk alkylbeterjoafyk aral.koxyfeiJky^ p^rhfUoatyl, 
aikylbeterocydostlkyj 1 , hztervuyclyteitlteyi, peiha!oheterocyclylc,-dkyl, heteroaryi 
aeieroaralkyl, alkybry], perhalohetejoaryL acy], benzoyl, alkoxyalkyl, thioaikyl and 
Ehjoaryi wherein memburs of said group are oprionalJy substituted by RIO; 

25. Rji atid «re iRdspendenriv selected Jrom die group consisting oflinaar or branched 
E.C|-Cis>iIkyl, ftlkoxyaryl, aikoxyalkyk a&oxycyclosJkyl, afkoxyaryL perbabaikyl, (Csr 
Ci^alkony], (CyC-7)cyt:ksfsIkyk per'Jialacy^louikyJ., hafobeterocyctoalky), 
eyaEioh^teroeycloallcyl, petMloBetevocycloaikyk (C 5 »C?)cycEos5lke«yl, bieycloalkyl, 
b i cycled keiiyk Vetera cyeioa ft yJ, aryl, aisiifcyS, he*emaryi£ s freteroaraffcyk perhaloaiyk 

30 pedhalobeterc^ryl wherein snbsirtlients of said group ats optionally subsiihtieri by R 53 ; 

R;r. is s.efccL«d from halogen, hydroxy, nUro, oyimo, amino, pcrh^loftlkyl {Cj-C$, 
oroirinie; 
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X is selected; from gro-np comprising of & halide ion, acetate ion, peccklorate ion, 
sulfonate ion, oxa.la.te ion. citrate itiu, tosyJaXe ion, mateate ion, mesylate ion, carbonate 
ion, sulfite iocs, phosphoric hydrogen ion, phosphorate ion, phosphate ioji ; BEV and 

provided when ihe groups i suhsdiiienLs are present on same or adjacent carbon or 
nitrogen atoms they together may optionally form a five or a six or a seven memfecred 
ring optionally containing one or more douTdc bonds and optionally containing one or 
more heteroatoms selected from N P oi S- 

10 

9, The compound as claimed in claim 1, v/herem said phnrn wctsiticail y / co-^rr-C-iiicrUy 
acceptable salts art; salts of the e-arboxyUc aciti selected from alkali msinl salts and 
alkaline earth metal salts: salts of organic bases selected from lysine, ar^iaine, 
guifiiidlnBj diedwnoLimine and choline; ammoniitTri or substituted araraooiunfi salts. 
15 aluminium salts; or add. addition ^alts selected form the group consisting of sulfates, 
nitrates, phosphates, perclilorates r borates, hydrohalides, acetates, tartrates,, maleates, 
citrates, succinates, palrooates, methai.iesui formic?,, bemvnates, salicylates, 
hydroxy napfr theatres, bettKsn sulfonates, ascorbates, gJycerpphosphates and 
fcetogktfarates. 

20 

3c The compound as claimed in claim 1, wherein Ri is a substituted or uji.snhsrinited 
group selected from linear or branched (C,-Cu)arkyf., (C 3 -Cr)cyclofl3fcyI, 
hc-texocycloalkyl, sry' or hsteroaryl wherein one or it- ore hcferoatOTns when present are 
independently selected from O, N f or S. 

25 

4. The compound as claimed in claim "L wherein Y is selected from the group 
consisting of null (Ci-C$) alkyl-Z and (O-Cg) alkyl. wherein "L is selected from sulfur, 
oxygen t>r niirogen. 

30 5, The compcimd as claimed m claim. 1 5 wherein A and. B are independently selected 
from NH and Nfo. 

o. The expound as claimed in claim L wherein R?, R> and FU are independently 



<»2 



(213) 



^2004-529154 (P2004-529154A) 



WO d2/0SS»7 PCT.HM2/0j iff? 



selected from the group eotisisthg of hydrogen, iialogen> NOj aradpsrhaloalkyl. 

7. Hie corepound as claimed in claim 1, wherein Rs is either null or selected from the 
group CH 3 {CO)R7 and CH^(CO)NilRj, optionally substituted by R i(V 

S. The compound as claimed in slaka 1> herein X is halidc. 

.9. The compound as claimed in claim I, which is selected from the gro«p consisting 
of the following compound or phaxmaceutitially acceptable £4hs thereof: 

a) l"f2-thitai-2 > "yi^-ososiInyl>3-tC3-plieiiyl methyl) pyrasool-5-yi] pyncbninm 
bromide ; 

"b> l-(2-thieii-2'-yI'2-os*ethyl)-3-[(3-phcrtyi methyl) Oxazol-5-yI pyridinmrn 



&) i -{2 -ihien -2 ' -yl^oxoetlvy ~[3- ^ i -{2-th ' -y l)-2-ox<?ethyJ pyridijiiuim-4- 
tbio} methyl-pyrazoTS-yi } pyridimuin dibroroide ; 

d) 1 -C2-thieii-2^yl-2^^sfey])»3-i;3- {L-{3,5-dims3thy]p>Tazol-l-y]) methyl) 
pyrazai-5-yl} ■pyiidimnm bromide. ; 

e) 1 -f2-thie?3 -2 ' -y l-2-uxoBthyi)-3 -[ { 3 -phenyliDcthyl } - 1 - { 2 -pyridy 1 } -py razo! ~5-yl ] - 
pyridirutim bromide ■ 

f) 3 -<2~ihieii-2 , -y^2-oxo&JJiyl)-3'[3 {(3,5-dimfrfhyIpjTazoM-yJ) m^hyl-l-pyridyl} 
pyrazol -.fj-yJ j pyri-dinjurts bromide ; 

l"j2-(cyclopropylHT3ft?no>- 2-oxoethyi] 3 -[3 -{{3,5 -dimethyl pyraTol-l-yl) 
methyl}-pyra2ot-5-yl]~pyridiani!:n bromide ; 

h) 1- {2~<-1 -sii tro-2-thienyl>2-oxoethyi }^3 - [3 ((3 ,5 ~di mediy tpyiaoi!- 1 -yl) ethyl } - 
pyrJ7ul-5-yJ j- pyrirfmirnw bromide i 

i) 1 ~(2-cyclo propyls Jiimo-2 -oxoeth>1>3[(3 -phenytmethyl) pyrazoJ-S -yll 
pyridrnrum chloride : 

j) 3,5^bi&- [l<2^hira^2 v -yl-2-oxoeniyl)-pyridiniuirL~3-yrj pyrazole dibromidc; 
k> I ^2-adei^2'-y^2-o?£oethyl)-3'"[{l-phenyJ™3^p?iii;tsyh»ethyJ) pyrazol-5-yI3- 
pyridtnium chloride; 

I) I -(2- (5 1 -mel h vt-2~thiejtxy l)-2 -oscoettry t)^4(3^riienyf methyl) py r<tm I - 5- yl j 

pyrklisiium ohlodde ; 
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m) l^-lhiffli^'-yl-S-oxoemy!) Hl-ph^3-{(3 s 3-dfcnefliyl pyra2o!-l-yt) 

methyl)} pyrazolo-yj]- pyridinfeata chloride ; 
a) Ka-fb^^o^yj^^C^phBDyJjnaefhyi) pynwoI-5-yi}- pyridiniiim 

brani] de j 

5 o) 3'{2^ycEopropy^mno- 2-oxnetfayl) 3^(HdwuyK3-ph«n>1iUBthyl) pyrasrol-S- 

yl>pyxidiniuEri chloride ; 
p) i-(2-(4-ben2yl-l-pi|K)ridiftyl)-2-oXa<aliiyI) 34<3-phent>3iyroctfiyl} pyra;oi-5-y|> 

pyridicium Ixmnids ; 
q> H2^henyl-2-oxoethyl>H0 ^-dirnediylpyrawU-yj) methyl) pytazxjl-S- 
It) y^-pyriditiiuni chloride; 

mtLhyi)pyrazo!-5"yk3 pyridisium chloride j 
a) 3-(2-pi5 (J ay^2-oxoetj 1 y!)-3.{(I-pheiiyi~3-ph0JiyiTn«riiyl) pyrazol-5-yJj pyriiBitfuin 
chloride : 

15 i) !^<5^xied^^thieiiyl>2-o^^yI>3-(<3<2^1c>hexyJ sthYlJpyrazol-S-y]] 

pyjichniem chloride ; 

u) 1 "(2-cyclopr«py3ammo-2^xocthyl)^4(3-{2-cycJo!-^y!emy3) pyra7pj-5~ylj 

pyiidiniuin chloride ; 
v) t-(2-pheiiyl-2«oxouaiyQ-3.[(3-(2^yclohuxyIe6!iyl> pyra*oi-5-y]j pyridMam 
20 diioride ; 

w) 1 K2-^yclopropy^mmo-2^xo^%lK^[(lK:ycJohexyl^^pheay]melhyQ pytazol- 

J-yi] pyridiniutu chloride; 
x) i<2-fhk^2*-yl-2-c>XMtbyi)-3"[{3^lHmoxyine£hyl) pyvazol-5-ylf pyridmium 

chloride; 

25 y) H2^1-adamau!yIammo>2 -oxoeihyi]-3-[<3-ph«iylnieShyl) pyrazoK^yl} 

pyritfinrum chloride ; 
z) H2i?h^y^2-oxx>ethyl>3-[{3H;3>d^ 

pyia2»I-5-yt] pyTidirtiujn bromide : 
aa) M 2 {^tro~2th^J>2^^ 
30 yl)-nie£hy0 pyra2ol-5-yl] pyrirfinium fcramida : 

bb)l<2-(4^itto-2-^dejiy[)-2^x.o5feyL)-:H(3<2^yck)hexylethyI)pynizol-5"yi] 

pyrtdinhim bromide ; 
cc) I ^-tfuea^yl-a-cxoethy l)-3 [(i-phenyl-S-phei^ymelhyl) pyro»l-5-yl] 

95 
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pyridiomro chlorides ; 

yljpyridim'um bromide ; 
ee) I-(2^ydoprcijyiaffium ^xr^y]>3H;(3-pbenaayraediyl) pyraaal-S-yJ] 
5 ' pyridiniarn chloride ; 

it) 5 -(2-cycloptopykmaio ^2-ox t >edxy])-3^<l -cyclohexyl^^dimethyl pyra™i- 

? -y!) me*hy^>iazoIe-5-y[J pyridinium chloride ; 

Sg) 1 ■(2^5-chIom^th3^1)-2-te W tiiy!>:i4{3 ph^oxym^myE) pyrazoi-5~yij 
pyridsniran bromide j 

10 hh) i-(2-phpnyt -^xoethyI)-3^(^pLeayl-3-pli^xyiiwtiiyl) pynusoJ-5-yQ 

pyridioiom chloride ; 
H) Ha-thit^'-yl-Z-CKoeih^^^ 

m^hyl)pyrazo^5-yi}pyridim H m chloride ; 

jj) 1 ■ a-yyciop^jp^amhio^^xoe^yl^S^CI-pheayl^-pijcnoxyiJicthyl) pyrazo5-3- 

yijpyxidtaium bromids \ 
kk) J -(2 ^ic=i 1 -2 , ^-2-»xoeUiyl>3-{(l-phe i jy|-3^ p-cyclohsxylefcyj) pyraznl^yl] 

pyridinrarn bromide ; 

II) K2-dHeii-2'-yJ-2-oxoethy^^ pyrarx^yl] 
pyiidiiiium chloride ; 
20 mta) 3~[(3 -phenylmetfiyt) pyiazol-3-y] ] py a dipe hydrocbl mi de ; 

*in) 3 -["( 3 -phsRoxymethyt) pyrrcrd-5-yl] pyridine hydrochloride ; 

oo) 3-[(3 r 5-dimetby]pyra^oI-J^yI»methyl>pyTazoI-5-yij pyridine; 

PP>3-[3-C2-cyclc>faexy!-(ithyj>pyrazn^3-yI] pyridine ; 

qq) K2^*irthyl-2^ 0 ^4)-3{(3-pW^r^^ 
25 bromide : 

it) l-(piieiij1me!hyl)-3f(^pbersyJ methyt^yra^S-yllpjTidiiiitim chloride; 

ss) K2Hhieti-2'-yI~2^oxfl ^*yI)-3[(3{^-r! ii ph5hyl)pyr a zoJ-5^yI]nyiidiiiium 
30 cMornie; 

uxj>l-(2-(5^hyJ-2-thi«ny!>2< 1 xoctliyI)-3i3{2-phenyJ ethyl) pvw<oi-5* 
3 5 yljpynfi«ihuj: <.. : :;.rf ; 

w) 1 -(2- (5 methyl 2 4iienyl)-2^xo emyl)-3~E3-(3^heiioxy pTOpyfJpymcot-S- 
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yf]p}T.idi!lium chloride ; 
ww) l<isopropyl)-3[(^phenylmerhyl}pyrazol'5-yl] pyritiuoftan bromide; 

5 xx) i -(2-(5~meihy L-2 ^ih iwiy I>2-oxoeftyl>-3 ^(3 -thiopheiiylme%|)pyra3o^5 - 

yljpyndmiuin chloride; 

yy> l-{2-thiQjj-2'"yJ-2-ox©etliyt>^[(3-CN-metliy^jQdirie-S.y3 mettiyl) pymzol-5- 
vljpyridiujym chloride ; 

10 

22) 1-(2"Rapthyi-2<>^>-e«iy})^3((3^iiofhyl}pyra20l"5"yJjpyridfea,iii bromide ; 

aaa) 3 -(2-(M bej^odicxsn^fr-yS-amino-^-oxoethyl) -3I(3-phetiyIm*?thvl)p>Ta2o!-5~ 
yijpyridiamtn chloride ; 

15 

bbb) K2-th&a-2 ( -yl)-2-oxE> e«iyi)-3[C3^heny0^razol-5^1}.5 bromo pyiidiuhfin 
chloride; 

^ ccc) l-C2rlhkn^y^aw«di^ chloride 

a&d 

d^M) 3 4(3 -phciryl}pyrazoi -5-yi}]qLdnolme , 

25 30. A process for the preparation of the. compound of general frnnu!a(T) as deimcd hi 
Klaim 1, which, comprises the steps oft 

(a) preparing corresponding 1,3 dikelu compound by reacting 
imsnbstitofcd / substituted acetyl pyridines vvilh alfcyt/aryl esters ill a 
Ksiftabfe base or by reacting iiuttubsftatted / substituted aryl esieTs with 

35 ^uiubsti rated / substituted ary! nMSfeyl ketone in a suitable base ; 

(b) cyclrzin" of the product obtamed in step {n ) acid optionally, 

(c> quatiimizing £Eic saibsiiijjtfld pyridine obtained in 5 tap (b) } with a 
eternizing agent in an alcohotic and/or high boiling solvent safer 
teihix for 6 - 48 hrs. to give the desired compou ad. 

35 

H. A phaffrtAcesiiticsl composition comprising a pMrrmceutfesiHy effective 
amount of one or more compounds of general formula <l) r as derTaed in claim I or 
phartBac&nficaily acceptable sjtltfs) thereof in admire with a phaimaeeuticsUy 
acceptable card csr, diluent soiveirt or euuspient. 

40 
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IX The pharmaceutical composition as claimed in claim U, m the fom\ of an wal 
fomtiuIaUojj.. 

13_ The pharmaceutical composition as claimed in claim II, wherein said 
5 acceptable carter, d\lvmt p solvent or exceptant is selected frcm group comprising of 
starch, lactose,, polyvinyl pyroHdone (K-30), talc a^d magnesium stearate. 

14. The pharmaceutical composition as claimed hi claim 1 J in the form of a parenteral 
foOTialaiion. 

10 

35. The method tor the preparation of a parenteral formulation as claimed ii? ckim 14, 
which comprises dissolving one or more compounds of geraeral formulaf!), as defined 
m claiJiJ J, in pplyefhyleue glycol Add md diluting the solution so obtained, with an 
isotonic solution or water io a de&ired concentration. 

J 5 

16, The phamtaecutical corapositioij a& claimed in claim J 1, in the foma of a loticra,or£d 
rinse and toothpaste, 

17. The pharmaceutical c«mpositjori as ckinied claim II wfeersiti compound is 
20 selected fSxmi the group consisting oft 

a) l-(2-thi8ti-2" -yi ?-cjcoeihyl)-3-[(3-p!ien>i methyl) jprau>L-5-yJj pyridtiniimi 
bromide or a phamiaceuticaUy Acceptable salt thereof: 

b) l-(2-t[iicn~2 , ~yl~2~oxt>eiJ>yl)~3- [(3 -phenyl methyl) QJtarol-5-yl pyridinrnrn 
25 brormde or a pharmaceulicaJly acceptable salt thereof ; 

c) 3 -(2^him-2*-yi-2-oxosjijyf)-3-[3^ 1 ^<2-to:ie3i-2'-yl>2-oxacLhyI pyridini.nm.^4^ 
ihto) nislhyi-pyKizob5-yI ] pyTidinuun bromide ot a phunriacemioaily 
acceptable Bait thereof ; 

d) l-(2-thien -2 ' -vl ~2~o xuetby])-3-£3 - { 1 -(3 ,5 -dimefrylpyr azol- 1 -yl) melShy] } 
30 pyrazol-S-yf] pyridtirjitm bromide or a pharmaceutical!}- acceptable salt thereof ; 

e) 1 "(2-thifi!n-2 , -yi-2-oxoethyl)-3^ (3~ph^i>1methyl;f -l-{2-pyridylJ-pyrazo]-5-yl1- 
pyj-idiniDiu bromide or a phatm sceptically acceptable salt thereof > 

f> 1 -(2-ihien -2 ^yh2-oxoetbyl).-3-[3 £ (3,5- dimethyl pyrazol-l -yl) methyl- l-pyridy 1} 

98 
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pyndiaurm bromide or s pharmaceutlcaily acceptable salt ik&rvof ; 
g) I-[2-(c7cIoproj^rIaramo)- 2-woethyl] 3-{3-{(3,5-s3inupthy] pynsnM-jfl) 
meth^r}-pyra^oj-5-yij^pyritlmi^m bromide or fl phaimaceuticaJly acceptable salt 
thereof; 

pyrazol ^yf}- pyrjdinhim bromide or aphar^ceuhcally arcepta&e saU tft»njor ; 
i) M^yclopropy]ammo^oxoethyl}~3p 

chloride or a pharcnaceuricaJIy acceptable sajt thereof ; 
j) [I-(2 thieji^'-yJ^^oethyJ^pjTEdnnum^-yLJ-pyrazole dahromide and 

phanu&ceuticaHy acceptable salts thereof or a pfcarmaceotitally acceptable salt 

thereof; 

k) i-a^ien 2--yI-2-o ? ; 0e thyr>-^r{l-ph e? i^-^phe E iyi l np£f]yI) pyrazol-5-yjt]- 

pyridittium cbJoride or a piiarataceutically acoeplable salt thereof; 
1) I <2^(5^mcrl i yJ-2-tjii e nyl)-2-o X o e tbyi}^^(3^1i e nyim s ti 1 y]i> pyra^olo^yJ:] 

pyddfejuiit chloride or a pharmaceutical acceptable sail thereof; 
m) 1 -C2-fiue!i-2'-yi-2-iwoethyfJ 3 £ 1 -pteiiyU- pyiazol-J-yl) 

methyl}} pyrazol~5-yl]- pyrsdiniuiu chloride or a pbarmficeuticslly acceptable 

salt thereof; 

n) I -<2~pficn^2^ox 0t *hy]X5- f (5 -pbeaylmethyf) py^l-5-yl]- pyndjninm 

bromide: or a pharmacouticatiy acceptable salt thereof ; 
<?) l-^ycl^ropylamino- 2-oxoefhyf) H(l-p&coyj^henyl™tflxyl3 pyrazol-5- 

yl]-pyridmiUiT! chJoride or a pharmaceutical !y acceptable Halt thereof; 
p) lrC 2 ^^ejixyH"pip0ddinyl>2-oxoetliyi) 3-((>-phesioxymethj1) pyrasal~5~y|]~ 

pyridinimn bromide or & pharmaceutieally acceptable salt thereof ; 
oj H2-phe^y^2-oxoejhyl>^4(3-{3 J «.dimethylpyr a w3-] -yl) metbyl) pyrazoI-5- 

yll-pyridrauim chloride or a phaansoeutically acceptable &aJt thereof ; 
r) ^(■2K.^methy^-2-i^ueny^)^-oxoe^J 1 ylV3-[(3 ^ -a,5.dimethyJ pymzoH -yi) 

inerhyi) pyjazoi-5-yij pyridimum cbloiide or a pbarrriaeeutiealiy acceptable salt 

thereof ; 

F> l-{2-phenyl-2^xoetbyl)-3-r{l-pfifinyl^~pheriylmsthy1) pyiral-J-yi] pyridinimn 

chloride or a piiannace«ticaHy acceptable sail thereof, 
t) I ~(2-(5^met1iy!-24hie£jyl)-2-oxoe%I>3-f<3(2.cyclotiexy] etbyDpyrazol-S-yl] 

pyridirJum chloride? or a pharmacy tiealJy acceptable salt thereof: 
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pyridiiimiii cMoiide or a pharmaceutics 3 ly accepia&Ie saft rhcrcof - r 
v) 1 (2^]ieEiyi-2.ox^&yE)~34(3H;2-cycIt>hfxyleti)yl) pyraxol 5-ylJ pyridiumm 
chloride or a phasmacetUicaliy Acceptable salt thereof ; 
5 w) K2^ycloprQpyJa3sim)-2-oxoethyI>3^^ pyramid 

5-yVj pyridiumni chloride or a rdiaTmaeeu&caily acceptable salt thereof ; 
x) J"(2-tliie>i-2 , -yL-2-oxoetjhyl)"3"[(3-pheiiosyiiiethyi) pyra39oI-5-ylJ pyridimuni 

chloride or a pkaj-rnaceutic&Hy acceptable sa.lt thereof ; 
v) I ~[2-( 1 -achiMiHity Saniiio)-2-oxo^thy ! 3-3 -f<3 ^ph^riyJmethyl) pyrazol-5 -yl j 

10 pyridini«m di3urtde or a pharmaceutical ly acceptable sail thereof- 

1 ^(2-phe 1 iyH-o7J06thy!)-:^[ J l^^-dimeUsyipyrroda -yi)metlvlj } 3 -p/ieiiy!- 
pyraswJ-5-yl] pyri&hutra bromide or a ph&miaeeiatically acceptable: salt thereof ; 
aa) 3 -(2-(4-nitro -2-lh ieuyl)-2 -oxoethy])-3 -J ( I -cy elohexy 1-3 (3 , 5 -dir^eth.Ylpyrazol- 1 - 
yfj-mflthyt) pyrs2oI-5-y!] pyridiemuii bromide or a pharmaceytically acceptable 
15 salt thereof; 

bb) ^{2H;4-Djtro-2-^Meny^^2.oxocmyl)-3^(3<2-cyclohexy]e^yl>py ^ aOT^5'y^ 

pyridimrjm bromide or a pharmaceti^catty acceptable sa 5t "liter oof ; 
cc) 1 <2^hien-2 F -yi-2-ox:oethy!)-3 -f ( ] -ph euyi-3-phenoxymetJtyJ) pyryzoi -5~y | J 

pyridsoiuTjsi chloride or a pfaamtaceuHcally acceptabla salt thereof; 
20 dd) l-(2-(4-rdtro-2- Hibjiy0-2-oxoeaiyl)-3<{I>pbeiiyl-3^pher i yhK^byl> pyrazcl-5- 

y]]pyridinium feromkfe or a pharmaceutic lly acceptable suit thereof ; 
ee) 1 -(2-cycLopj 0 pyJammt>-2-oxneayJ)-3-| (3-phertoxjmethyi) pyrazoi-S-yl] 

pyridimittn chloride or a phnrmaceijfically acceptable salt thereof ; 
fl) 1 «(2-cydopropyJftmino-2-oxoe&yl>3-f{l -cyclah^y^-QS-dlaivihylpyrozal - 
25 L-yOme&yOpyrazo'e-S-yll pyridraium chloride or a pharmaceutic ally 

OCtvptabk sail dsereof ; 
gg) 1 -(2"(5-ch?oro-2^k«yl)~2--oxostt 1 yi>34r3-pfcetioxyTiicChy]) pyra2ol-5- y r| 

pyridinhTcn broinids fir a pliarrnacetilically acceptable salt thereof ; 
hb) l-(2-phenyi-2-oxoetayl>3-[(] -phrayl-3-pherioxytiiethy?) pyrazol-S-yl] 
30 pytidmimii chloride or h phaiTnacenficalJty acceptable salt hereof; 

H) I -(2-thjeii-2 >}-2-oxoe*hyi)-3--£ (i ^ydobexyi-3-(3 ,5-dmieShylpyra^oM-yi. 

meliiyl)p>TSKol-5-yi]pyddiii«]ra chloride or a pharmacy rinalfy acceptable salt 
thereof; 
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jj) i <2-cyclopropylaxmtK>-2 -&xoctl3yl)-3 -[( i -pheny S-3 -phenoxym eihyl) pyrazvl -5- 

y%yrid«mum. bromide or a phmnaceyMcfElly ecceptabte salt thereof ■ 
kfc) U{2~men-2^yU2^oeihyl)-3'[(i'phenjhJ' (2-eyefohexyleihy?) pyranal-5-yl] 

pyndmium bromide m: a pharcriRceiiticfiny acceptable snltihereof ; 
0) I -(3-1bien~2 -yi^-oxoe^yl^-J-Ki-oyclohexyl-S-plienoxymeiiiyJ) pyrazoM-yl] 

pyridinium chloride Of a phitnriaceiitieaily acceptable salr thereof : 
nam) ^-fp-pJitajjtmelhyl) pyrazo]-5-yJ} pyridine hydiwfi bride or a 

phanJiaceufically acceptable salt thereof ; 
an) 3-[(3-phem>xyiiiethyI) pyrazobS-y]] pyridine hydrochkmde or a 

pharmaceutical! y aceeptahle salt thereof; 
oo> 3-£{3,5-<1imefliyJpyra2:oM"y]-riiclhy]) pyrazol-5-yJ] pyridine c>r a 

pharmaceutical !y 3«;eptable salt rhoreof ; 
pp)3-p-{2-cyc]oh & xyI-ethy!)-pyr3S0l-5-yn pyridine or a pfcajroiaceitfically 

acceptable sali thereof ; 
qq) l-(2-!Uiprh3-I-2H>xo eihyj}.3K3-ph^o*ymethyl) pyrazo^yf] pytidinnisn brosnid& 

or a phanuaeeiiitca :1 y «:■ ■; up.^blc salt Uw*eof ; 

rr) J-(phe^yIinethy3>^f^^herjyl m^y\}pyrazal--5-yi}pyn<imium chloride or a 
ph asmiaceutieiiUy acceptab ta salt thereof ; 

ss> i-<2-tbion-2^yl-2-oxoetbyl)~3[(:7(-5-tiaphJhyi) pyrazo^yt] pyrjdiniam chloride 
or a pharmaceutically acceptable salt thereof ; 

it) M2-ph£nyl-2oxoethy1>3[3(lhieayI-2 ylniethyl)pyra3:o]-5-yIipyfidjDititn 
chloride or a pf larartaceutically acceptable salt thereof ; 

uu) l-(2-(5-met!iyit-2~ftiersyl) 2^soethyl)~3-[3(2-phenyl ethyl) pyrazol-5^ 
yljpyriditmtin chloride or a pIsLaimaceuticaHy acceptable salt thereof ; 

w) l-(2-(5 -methyl 2-tbienylK-cffiD e&yl^^^phenoxy propyl>pyrazoV5- 
yl]pyridmiiim chloride or a pharmaceutically acceptable salt thereof,; 

ww> l-{«sopxopyl)-3 [(3-phenylmethyl) pyrazol-5-yl] pyrklmhun bromide w a 
pharmaceutical acceptable salt thereof ' ; 

x?0HM$HT«eihyl-2-lhjenyl)-2-oxo^ 

yl|pyridiaiujii chloride or a phamiacsncicaHy acceptable salt thereof; 

yy) i-(2-thieri-2 ! ^yb2^xrjeIhyt)-3[(3-(N. meihyl-todole-3 -y] meihy!) pyrazoI-S- 
yljpyxidimujnci chlortd or a phrimiaceuhc&lly acceptable sail thereof; 

ZZ) l-f2-napthy^2-oxo-ethyl>3|;<3-mrfhyl3pyia2^U5^yl]pyiidhuum bromide or a 
10.1 



inn 



(221) 



^2004-529154 (P2004-529154A) 



WO d2/0SS»7 PCT.HM2/0j iff? 



pharmaceutical! y acceptable salt thereof; 

aaa) l-{2-(l 7 4 beinzodiaxarLe-6-yl-ami^o-2-osoelhy?)"3 [(3-phenyimetliyl) 

pyrazoh5-yi\ pyrididfrnn chloride or a pharmaceutical acceptable sab thereof ; 

bbb) H2-thkn-2^y[--2-oxo etbyI)-3[(3~ph^Ty])pyra7x;l-5-yl^5 frro&io- 
pyridirvium chloride or a g^umnaoeuticHilly acceptable salt thereof ; 

ccc) ^<2-tb3en-2-'yl}"2»oxoetbyI>3[(3^1ic^yI)pyrazot-5-yI}(|u J nolmium 
chloride or a pharfnaceutjeaify acceptable sail thereof and 

ddd) 3 E(3^!ici3yJ)pyraxo!-5-yr)jqu3noHnc or 4 pbazmacwulicaily acceptable 



Use of a compound represented by formula (I> or tts pbarmaceuiically 



IS. 



acceptable sail 




in tire manufacture of n medicament ustsiul for breatnsg sccuamlated A,GE m the 
treatment of clieifcefic disorders and aging-elated diseases caused by accumulation or 
A.GJE 
wherein, 

Ri is hydros or selected from linear or branched (CVCij) alky], (QrC {2 ) alkenyJ, 
(Cj-Qr) cycloa&yl. (CrC?) cyclaafkenyt, bicycloaJkyL bicydoalkenyl, 
beterocycloalkyl, aryh aralkyl, heteroaryl, hetttoaralkjrt and wherein one or mw? 
heterontomji wheji pfesent are independently selected from N, or S and is option&Hy 
substituted, therein the subsbbicats are selected from a first group cousasting of 
halogen, hydroxy, mtro, cystio, amino, oxo and osi^ie or from a second group 
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consisting of linear or brandied (Cs - C s ) alkyl, £C 3 - C T > eycloalfcyk sdkyJcysloatkyl, 
perhaioalkyL perhaloi^loajkyi, aryl, araftyl, alfcylsryk aJkylhrteraaryL aralkoxyl&lkyf, 
perhaloaiyl., alkylbeierpcycioafoyL keteKwydylnalkyi, perhaloheterocyc]y!oaIkyU 
• heieroaryl, hstetoaxalkyl, alkylaryl, perhalohetejrsaryl, acyl 3 alkoxyaEkyl, thioalkyl and 
5 thioary], wherein the substitatents fjivm said second group are ojitionafiy substituted by 
Rjo and are optionally and independently bridged by -(€0)0. -(CO)NH-, -NH-, -N& rp 
-0~, ~S^, ^(SO)^ -(SQ,), -(SO^NIJ-, or -NH(CO)-< 

Y is selected from the group consisting of null, {C? - C 52 ) alkyl~Z or (C^Cu) alkyl, 
1 0 wberem Z is selected jra^ sulfur, oxygon or nitrogen- 

A and Ji ore ittdepwidwrily selected from NH, NR6, sutfur, oxygen ox catbe-n to form a 
heteruaTomatic ring system; 

15 R 2? arid R4 are fadependatrtty slatted from a first group consisting of hydrogen, 
halogen, NO, t fK---C{R£(R>) } -NR R R^ -QRk, perhaloalkyl, ~(CO)NR s R 5 , .(CO)R*, - 
<CO)OR 8 , -0(CO)Rjj, -NH(CO) R ? os from a second group consisting of linear or 
branch^ <Cl-Cl2)alkyt, (Q-CJ2)«Ik«iyi, (CB-C^cyoloslbyl, (CS-C7)cy C loalfccrjy| s 
bicycioalkyh bicyckxilkenyl, hetcrocycloaikyi k my], araBcyl, aeieioaryl, IwfeKwra&yi, 

20 wherein one or more members: of said second group whea present sre optionally 
substituted by RIO and wherein one or more hetonm&ms when present are 
independently selected from 0,N, or S; 

R5 is mdl or selected from the fH-oup consisting of linear or branched (CYCj^alkyl, 
25 (CVC, 2 )atlaatyl, (Qy^eydoatkyl, (C^-C ? )oycloalkeityl ( bkycloalkyl; CHis<CO)R 7 , 
CBtfOO)NHR* C^TOJNKaR* srad CIfc(CO)OR 7 which am optionally substituted by 
Ri&; 

K$ and R ? are independently selected from the group consisting of linear or branched 
30 (Cj - C s ) alkyl, (Cj - C 7 )cycloaikyl> alkylcyclofttkyj, perhaloalkyl, peifedocycloalkyk 
sryL aralkyl, alkylmylj alkylheteroaryl, amlfcosylalkyl, pettedoaryt 
slkylhetsrocycloaEkyl, heteiocydyloalkyl, peihaloheterocyclyioalkyl. lieieroarv^ 
Iieieroaralkyt, aikyiaryl, pechalohetcroaryS, scyi, benzoyl, alkoxyalkyl, tbioafkyl md 
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ihioaryl wherein raennbers of said group are optionally substitEjted by fiJQ; 

Rs and R? ars imteponckanly selected from the group consisting of ime&r 0i - touched 
(Ci-Ctt)alfcyl, alkojcyary], alkoxyalkyl^ aikoxyeycloatkyJ, alkoxyary], poitedoidkyl, (C 2 - 
5 C', 2 )alkcnyl, (CVC^ycioaRyl, perhalocyclosLkyl, halohcrerocydodkyl, 
cyanaheterocycloeikyl, perfcalohtferoeycloaikyl, (Cs-C^ycloalkeny], bicydoalkyl t 
bicycjoalfcsnyj, be&Lnoc_yct»a*kyL &yl, aralkyk heteixjaiyl, heteroaxalkyt, perhaJoaryl, 
perbatohetcToaryl. whcrem snbstitueitts of said group aie optionally substituted by Ji ?0 - 

10 R w is selected from h alo£s?a, hydroxy, njfro, cyano, amino* oxo, perhaloalkyl (C t -0<j), 
or oxime; 

X is selected from group comprising of a halide ion, achate ion, percMcwate icn, 
sulfonate ion, oxalate i<m, citrate inn, tosyjate ioa, malwte Jon, mesylate ion, carbonate 
IS ion, sulfite ion, phosphoric; hydrogen ion, phogphonate ion, pfiosphaie ion, BR," and 

provided when $Jie groups / su^tituwits aie present on same or adjacent carbon or 
nitrogen atoms they together may opa'rniariy ftirra a five or a ^ix or a seven membered 
ring opEiojjs]Jy coataiiriug one or mate doabk bonds and optionally containisig one or 
20 more heieroatontf? &e!«et&d from O s N, or S. 

19. The use i?s claimed in ddm 38 wbcretn said medicament is useftd in ft;; iroatoent 
of vascukt imd namovascnlar disorder caused by accumulation of AGE. 

25 20. The uss as claimed tn claim 18 whenSro ^id medicament is useful in die treatment 
of kidney disease., nerve damage, retinopathy, immunological discorders, oxidative 
Stress, attifiroicksrosis, m angiopathy sad endothelial dysfitis^ons caused by 
iiccTiinid«tion of AGE. 

30 23. Hie use as claimed in claim IS wherein sasd medicament is ussfid AGE in the 
treatment of aLselicimei disease, restenosis, abnormal tissue hindrance in p«rihwiMl 
dialysis and erectile dysfunction caused by accumulation of AGE- 
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22. The use as claimed uj cfcizn IS wherein ea*I iradicameut is in the tollmen* 

of inflammatory discorded mid discoloration of Iseih and ofter organ dysfunctions, 
caused by accurmiiattoK.' of AGE. 

5 23. A method ft* frying a njftnamal for diseases, caused by tins acwirnuiaticm of AGE, 
by breaking a pnrfbxmetl AGE, within said mamm^ which comprises, attain kfering ^ 
effective amount of a impound of fornmla{I) «« defined iri claim I, either singly, ur 
in combination m$i odier dmgs for antidiabetic therapy with a pharmacctdicaHy 
acceptable eerier, diluent rar uxcepjcnt. 

10 

24. The method as claimed in claim 23 wherein Ihe dwease caused to b e treated 
selected femi diabetes arid affifig related vascular or scrao vascular disorder. 

25. The method as claimed m oiai™ 23 wherein the desewse caused to be treated 
1 5 therby ta selected from diabetes and aging related macular or neurovascuiar disorders, 

26. The n-usthod as claimed in claim 23, wherein die disease caused w be treated, is 
elected from fhe group car^ijjg of nephrological disorder, neurological border, 
atherosclerosis, retinal disorder, inflammatory disorder, imrmmolcgical disorder, 
oxidative stress, non^ozymatic browning of oral cavity, endothelial or other organ' 
dysfunction and growth impairment. 



20 



27. The method eu Claimed an claim 23, wherein tiie disease caused (o t» tested is 
sekctcd from toe ^roup consisting of alaheiiner dise.se, restenosia, abnormal nW 

25 hindrance in perifocal dialysis and erectile dysfnneUon . 

28. Jhe aiefhod as clafoied in ciaim 23 T wherein said connxnmd is selected from tbo 
group comprising of ; 

a) H2-foie7]^ 5 -yJ-2 -oxe e fhyl>^^(3 Phenyl mcfliyi) pyiasoK-v-yl] pvridirat«rt 
brosnide or a pbannaceuiically acceptable salt thereof* 

b> 1 -a-thlm r yl.2- (5X o^hy))^^(3- F b e ny] mefcyl) o^ol-S^yl pyridtainm 
bromide or a phajmaceniipally acceptable salt thereof; 
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c) 1 <2'tlue^2'-yl-2^o^hyl>3-rJ-{H2^i»-2^yl)-2Km3«thyl pyddinhizo-4- 
tJiso] n*ethy^pyraJOl-5-yl ] pyridinbuw bromide ot a phannaceudcally acceptsble 
salt thereof; 

d) !-<2~tIiu!rH2 T -yL2-o*oe*Iiy^ weihyl} 
P3Ww»W-yi| pyridmuHn bromide or a phantwcectlcally acceptable salt thereof ; 

e) I -(2- ihien-2 : ~v1 ~2-o;we&yi>:H {3-p!^yfcwtfayi}-l- {2-pyridyl} pyrazol^yl).- 
pyridmiirrn bromide or a pharmitcextticaUy acceptable saEr thereof ■ 

f) L-a-tiiien-2" y^2-oxoe3ryi>3"[3 {(3>dimetby]pyra*oJ-J -yi) me&yl 1-pyridyiJ 
pyjaac)]-5-ylj pyridmium bromide or a pharxtiaeraticalfy acceplabte sak thereof; 

g) H2-{cycIoprt W J<™iiflo> 2-o,\oethylJ 3-[3-{{3,5-diTnethyl pyia^oM^yl) 
mediylKpyrazoi-5-ylj-pyridfaium bromide or « pham-^ceistieaHy acceptable- salt 
disireof ■ 

h) l-{2<4-mrrr>2-shienyJ)..2~^^^^ rthylj- 
pyrazol«>-yI> pyridmhmi bromide or a pJi^raacewiicaUy acceptable sd£ thereof ; 

i) M2-^ycIopropylamkK>-2-oxoethyf>-3[<3-plienyImediyI) pynizol-5-y]J 
pyridiniiuu chloride or a phartiiacetitic-ally acceptable sab thereof; 

}) 3 ; 5-bis~ ^i<2-^bicn^/-yr-2^0eiby^)- P yfid^ni«ra-:^yl>pyr«zoIc dibromide and 
pi^rmaseiitieglly acceptable sails thereof ox a phurmaeeuticaUy acceptable salt 
thereof: 

k) 1 <2-ihien-2^yl-2-oxoeiby}V3-[{^pherLyl^-p| lt;i ,yJrn e ihyl) pyrazoi-5-yJ]- 

pyridumiro chloride or a phanmccutieaUy acceptable salt thereof ; 

I) I ^2-{5^m^byl-2-thi^y}>2-osoelIiyl}^-K3-ph«iy)m e UiyI) pyrazol-5-yl] 

pyridrojUTo chloride or apWataceuticaJly acceptable sail tbereof ; 
m) H2~tb^n-2-yf2Hmoethy!) 3-[l-pheHyL3-|(3p r dimetby] pyrwoM-yl) 

methyl)] pyrazol^yi]- pyneliovum chloride w a phatniiiceutjeany accepteHe salt 

thereof ; 

fl) K^rwayl-a <»x^tJ iy l)-3-f{3 i ph e nyiai e d, y I> py^i-5-yi]- pyridines 
bromide or a pharmaceutical!}- acceptable salt thereof; 

o) H^cyrJopcepyiarninQ- 2-<ixgethyl) H(l-pheny]-3-pUenykie%l) pyrazol^ 
ylj-pymhasum chloride or n pharmaceutical ly acceptable salt thereof ; 

p) I-^-^-benzyM-piprndiuy^^^oxaefhyl) 3^(3-pheacxyaio&yt) pyrazal-5-yiJ- 
pyndjnmm bromide or a pharmaceutic a!ly acceptable salt thereof ; 

q> ^(2"ph^yE-2^oxD^y])-3-j;(3-<3^^imethyipyrAzo^l-yl) methyl) pyr&mhS- 
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y5]~pyj idiiiium chloride or a phanrtac^uticaliy acceptable salt thereof ; 
r) \ .(2<5-mcthyl-2-ftieiiyl)-2-oxoetiiyJV3^(3,-.(3,5-dime%j pyrrol- 1 -yl> 

methyl) pyrazol-o-yl] pyridirjitim epoxide or a piiaimaceiiiically aewjprabie bv.lt 
(hereof; 

5 s) l<2-phciiyI-2-oxocthyi)-3-[{}-pbenyI-3-phenyiEr)e4hyL) pyrazol-5-yl] pyridiniua) 

chloride or a pharmaceutical acceptable salt thereof ; 

t) 1 -{2-<3 -me£hyl~2-lh ietiyl>2-ox5>Qthyl>3 - {(? (2 -cyeJohexyl ethy 3 )pyra£ol-5 -y 1] 
pyridjnnim chloride or a. pfiastuaceuticaMy acceptable salt hereof ; 

u) I opt opySruBroo^-OKoetb y i>3 -[(3 (2 -tyciohaxyiethyl) pyrazol-5 -yl J 

10 pyridinium chloride or a phai^ceulictiH} acceptable salt thereof ; 

v) i-(2 pheny!-2-oxosthyl)-3-[(3-(2-*ycloh!£xylt&y^) pyrazol-S-yfJ pyrtdiriiirm 
chloride or a pharm^ceiidcany acceptable salt thereof; 

w) !-(2~cyolopropyJ3JffiiTio-2-oxQefhy f>3 - [( 1 -cyciohexyl-3 -pibejtyUacthyO pyr a^a S - 
5-yl] pyridmbnp chloride or a pbanmceatically acceptable salt thereof ; 
15 k) l-(2-iiiien-2'-yl-2^xoetbyJ)-3-|(3-phfJiif?J!;>Tiiyihyl) pyiazot-5-y0 pyridhmim 

chloride or a pharmaceutical! y acceptable salt thereof ; 

y) 1-[2<1 -adaman^lammo)-2-ox«Qthyl]-34(3"phe«ylDacth.yi) pyrazol-5-yi] 
pyridioiain chloride or a phaKroaesutieally acceptable sail theieof ; 
z) 1 -(2 -phenyl 2 -o*oeihyI)-3~[ {3<3,5-dimed)yIpyrazol- 1 -yl)uifithyl)} 1 -pbeiiyl- 
20 pyrazol-i-yl] pyridumirn bromide ox a phumiacemically acceptable satt thereof : 

aa) 1 (2 <4-mto*2»tfiKy^ 

ylj-imjthyl) pyraaol-5-yQ pyridkiium bromide or a pbaoiiaeeiitteafty acceptable salt 
thereof; 

bb) I -(2- 2-tiweuy t)-2-oxoeihyi)~3 [(3~(^-cycloh^x.y leUiy JXiyraz^l-^-yri 

25 . pyridiuium bromide or a phftnn&ceuiieaily aeceplable salt thereof ; 

cc) 5 ~<-2-tbieti^-yl-2-oxocr{hyl)"3-[(l -p henyi-3 -pheamtymethyl) pyrazulo-yi] 
pyridkium chloride or a pharmaceuSically acceptable sa& ihereoi" ; 
dd) H2-(4 ^ifro-2 niiettyi>2^K^^^ pyrazol-5- 
yljpyridinintu bromide ot s pharniaccutieatSy acceptable salt thereof; 
30 ee) i'(2-cycIoptoj3iykiTiiiio-2-oxoelbyi)-3-j[(3-phenyxyme&yt) pyiaiol-5-yl] 

pyridioium chloride or a phamiiiccutioaI1ya.cceptabl.fi saH thereof ; 
8) i-(2-cycIopropylaimfio-2-oxoethyl)-3^ 

-l-yl}iTj£tliy"l)pyra^o1c^5"ylj pyri din torn chloride ot a pharmaceutical ly acceptabte 
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aait thereof; 

gg) I~(2-(^cbiOTO-2~thiesyO-2-ONO^yl)-3-[(3 -phenoxymetlvy!} pyrwsol-5-yi] 
pyrjdiaiutti bromides cr a piWrn^eratieally atc«pia1:3e sate thereof; 

liiOl^'-pheiiyl-S-axQ^y^S-Ki-pIiepyE-S-pJienoxyinetliy)) pyrazol-S-yl] 
5 pyftdmnun chloride or a pbarmaceuiically acceptable salt thereof ; 

ii> 1 "(i-thiea-2 > "y^2"OXfH^fey^)-3-t(^o>'ol«he«yi-3<3 > 5-dme^^tyJ•p>Ti^2ol-i -yl- 
methyl)pyrazol-5-yS|pyfid3mum chloride or a pharmaceutics liy acceptable salt 

jj) 1 -{2-cyc]opropylammo-2-o^ethyi)-S"[(l-p3iQ^yl-^-phe^oxymethyI> pyrazciJ-5- 
10 yijpyridiiamm: broimde or a pharmaceuticaily acceptable salt thereof ; 

kfe) l-{2^ien-2 p -yl-2-oxoc<liyi) 3"f<I-pbenyf-3- (2-cycIobexyletlsyl) pytazoVS-yrj 
pyridmiuro bromide or a pharmaceutical! y acceptable salt thereof ; 
11) I -<2^ert-2'-yi-2-oxoeJ5iy1)-3-[( J ~cyc)c?hexy! ~3 -plrcnosymethy t) pytazol-5 -yl ] 
pjTidirrium chloride or a phtmnaeeu*ica% acceptable sail thereof ; 
15 mm) 3-[(3-phe«ylmethyl) pyrazol-5-yl]. pyridine hydrochloride or a 

phamiaceinicaNy aceepVabk; salt llweof ; 

im) 3-i(3-phenoxymeihy3) pyna<&-5-y!\ pyridine Uy<lrocMoH<to or 3 
pJiarmacenficaHy acceptable salt thereof ; 

oo) 34(3 f 5-d««eTJiyip>Tazol-i-yI-ni0thyt} pyrazol-S ylj pyridine or a 
20 pltarmaeeotieally acceptable salt thereof; 

pp>3-}3-(2-cyclohexyl-efh3Jj)-pyr37oI-5-y0 pyridma or a pbatmaeeutfcally 
acceptable salt (hereof ; 

qq) 1 -(>napfliyl-3-oi«3 ethyiy3[(3~pheiKJxymethy ftpyrazo! -5 -y I ]pyridiui«m 

bromide es a piiartiiacenticafly acceptable ealt thereof; 

25 rr) I-(p&^nylniet3iyl)-3t(3-phoiiy1 iiistby^yrazolo-y^pyiidiuium chloride or a 

phflmmceutieally acceptable sah thereof ; 

ss> 1 ~(2 -thieta-2'-yl-2-oxo ^hyl>3r{3(-l-najM!*ynpyTaz^^S-y}]pyrktsnnTra 
chloride or a phr.nr:.-! • He ally scceptab-te salt thereof; 

30 

tt) 1 -(2-phea}' 1- 2oxoethyl)-3 [3 (thier±yl-2-yl-methy i)pyr a?.e J -5-y! jpy ridin i 
chloride or & phamiftceiithialjy acceptable salt thereof ; 

uu) !^2-(5-i»&%yl-2-&iei3.yl)-2-o^o£;rhy3)^3-13{2"pheuy!. ethyl) pyra/oJ-S- 
3 5 yripyiidh itum eldoride or a pliant* identically accepiflbl e swJt the reof ; 

vv) 1 -(2-{5 -roctli yl 2-t&<SB jd>-2 -ox o etoyi }-3 -{3 - (3-piWB.oxy propy DpyrazoJ - S- 
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yljpyridimum chloride or a. pharmaeeiuio.-ily acceptable thereof; 

ww) l-(isopropyl)-3C(5-pIieiiyJmetbyI)pyrazol-5-y^ pyridine ejsi bromide or a 

phannaeeuticaily acceptable thereof : 

5 

xx) 1 -(2- (5-memy5-2~thicny];)~2~oxoethy l)-3 -[ (3-thiophettvlmc^yl)pyra;tol- 5 - 
yJJpyridittmro chloride or !t pLuttraaceuticidly acceptable .salt thereof ; 

1 0 yijpyridinmtti chlori cl or a pJiarmaceutioaUy acceptable S'dJt thereof ; 

zzr) i-(2-nap^yl-2«oxt^EhyJ)-^[(3-"ietb>4)pyr^nl-5-yl]pyridmiura bromide or a 
pharmaceutical acceptable salt thereof ; 

15 H qa) J ~{2-(1.4 b49^cjdioxane^6-yl-ainuio-2-oxo£&yl)'3I(3- 

pbtfiiylrneyiyl>)[^a20l"5-yl}py]ridmitii» chloride or a pharmaceutical?}-- acceptable 
salt thereof ; 

bbb> l-<2"tfeiei>2 5 ~yh2-oso eihy£>3{(3-phe&yl>pyrazoh5-yiJ-5 bromo- 

20 pyndirifrtm chloride or a pharmaceutically acceptable salt thereof ; 

ecc) 1 -{2-thien-2- 'yJ>2-ox«ethyl)-3 [(3 -ph eny S>pyra2o] -5 -}4]qu inolitiium 

chloride or & pharmaceutical ly acceptable salt thereof imd 

25 ddd} 3-[(3-phenyi)pyraaol»5^i)]i^[inio]iiie or s phamtaceuticaWy acceptable 

sab thereof. . 

29. A meih<:d ibr trealrn^ a mammal, to itihifeit accumulation of AGE, by breaking 
AGE* which comprises, administering lo a mammal m fleed thereof an effective 
30 amount of a cDmpcftmd general foraiul^I), s& defined m elsdra I ( either sesgiy or w 
cotnhi nation with other drags for antidiabetic thereby ia a. phanusc^uricstfy acceptable 
carrier, diluenl or ejxapieBt 

30. The method as claimed in claim 29 wherein desease caused to be treated 
35 thereby selected from a nephrological disorder, neurological disorder atherosclerosis, 
relink disorder, inflammatory disorder, irmniinologjcal disorder,, oxidative stress, uon- 
enzymatic browning of oral cavity, endothelial or other organ dysfoucdoR and growth 
impairment. 

40 31. The method as claimed hi cfaim 29 whereki tbe debase ca^tsed to be treated 
thereby is selected ttora afoehdmer disease, Teste:na<iis f ahnorraaJ tissue hindrance in 
peritosied dialysis erectile dysfunction. 
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32. The method as Claimed in claim 29, where in said cormpoimd is selected from the 
group consisting of : 

5 a) l»{2-thTc»-2'-yt-2-oxoethyl>3-l(3-ph£inyi methyl) pyta&ol -5-yl] pyrkiMura 

bromide nj: a pharmaceutics Hy acceptable salt thereof; 

b) !-(2-thicii-2'~yl-2-ox(>elhyl)~3"[(3"jiheJiyl methyl) oxazol-5-yi pyridiiMum 
bromide or a pharmaceutical!}" acceptable salt thereof ; 

0) ? -(2-.fiijetn.-2 7 -yI-2-oxoethyl>3 -[3 (1 <2-ihien~2 ? -yI>2-MCiwfliyl pyrirrhuiuit-4- 
10 thio} met&yl-pyrRZoV5->Hl 3 pyridurbm bromide or a pharmaeeti£icfi!]y acceptable 

Sfdl tbcreof , 

d) K2-^«^2 ; ~yi~2^>xoethyl>3~p~{K3 ; 5^!ijne4hy!p>Ta?^l-l-y3) ttxethyl} 
pyrasoL-S-yl] pyiidisruHi bromide ox a phamiaceutteally acceptable salt thereof; 

e) ^{2^rii»-2'«yi«2-ox<>^y^3^^^ 

1.5 nyudm i ura bromide or a phann aceirticafty aeceptoble thereof ; 

ft 5 H3^ett-2'-yi-2-oxoethy1)-H3 {(S^im^thyipywx^Kyl) methyl- 1 -pyridy^ 
py*azoV5-yi] pyridmkiBa brojmide or & pftflimaceuUcally acceptable .-sail thereof; 
g} ].'P<cyoJop«>pyJSa3W±rH!>> 2-oxosfeylj 3-T3 {(3 s 5n3iivsethyl pyraaoi-l-yi) 
sneth3 r l}-pyrazolo-yl|-pyridjni^;« bromide or a pharmaceutics Hy acceptably salE 

20 thereof; 

h) 1- f2-(4-t>itro-2-thi^nyl)-2-oxoethyl} -3-f 3 ft3,5-dime1hyl£^a2Gl-I-y]) ethyl? - 
pyraaoi-5-y.!}- pyridini^ifl. bronude or a phariHaceutieaMy acceptable .salt thereof'; 

1) i -(2 -^ydopropyIaiHiii<>-2-^^>ethyI)-3[(3-plie3iy]nieHiy!) pyrazol-5-yl.} pyridinimn 
chloride or a phanriacsuncally acceptafcte salt thereof ; 

25 j)3,5-bis- n-(2-rhi<ai-2 , ~yl~2-oxoe$iyi)-p^ dibromida and 

phsrraaccudcally acceptable &alrs thereof ur a pharmaceutical!}' acceptable salt 
thereof; 

Jk> 1 (2-thien-2^yh2-oxoetby!)^3-f(1 -phenyl-3-pheriyh]nediyl) pyraaol-5-yl^ 
pyridiniura chloride or a pharmaceirticslly acceptable salt thereof: 
30 L) ^{2-(5'~mcthyl-2-H5iei]yl)-2-ojcoethyi>3-f(3-phenyimet^yl) pyrazobS-ylj 

pyridimcm chloride or a pharmaceutical^ acceptable salt thereof; 

m) H24hicn"2*->1-2-o^oeil3y0 j-[l-pheayU-{(3,5~riiineiUy| pynusol- 3 -yl) 
methyl)} pyrazol-5-yij- pyridmium chloride or a pharm&ceuheafty acceptable sals 
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thereof ; 

a) I-(2 -piien>i-2 oxoelhy!)-3-[(3-pb.ejnylm*lhyI) pyiafcoK'i-yVj- pyridmium 
bromide or a pbattmcciiticisJIy ?^cspTp.bk' Silt- fhc;n:;->f ; 

o) l^(2^yoLoprapyIamiao- 2-oxoethy!) 34£i-phWb3-phercylmethyl) pyra&>1-5- 
5 y]]-py).f dMxim chlorids or a pharmaceutics Sly acceptable salt thereof ; 

p) J-(2-(-4-i>eiiZ}'M-pipejLidiiiyi!}-2-aKoethy1) 3-|(3-plienaxyi7}eShyl) pyra<nol-5-ylE> 

pyridktianj bromide or a pharmaceutical^ acceptable salt thereof ; 
q) ]-(2-p!ieTiy5-2^Mxnc5fey3)-3-|(3-(3,5^3iietiiyipyraz.obl-'yI) methyl) pyrazol-3- 

ytj-pytidsnium eM(irid« or a pharmaceuticaUy aeecptabte salt thereof ; 
10 r) 1 -(2 ~(5^tilhy L-2-tiii«nLyl>2^Cie4byI)''3 <(3>(3 ,5-dira e&yl pyrsszoH-yl) nae&yt) 

pyrazoi-5-yil pyri diaiwra chiodda or a pharmaceutical acceptable sail thereof; 
s) 1 -(2 phraLyl-2-oxoethyl)-3~ ( ( I -phenyls -phmylrnethyS) pyrasol -5 -yl ] pyridini urn 

chi oxide or a phawuacetltkaJly acceptable sab hereof ; 

t) H2~<5 nieU3yI-2-thi6nylV2-(^oethyj)-3-[(3C2-cyclobe?cyl etiiyI)pyiazoJ-5-yl] 
IS pyridimum chloride Or a phaTmaceuiieally acceptable sal! tbeceof ; 

u) 1 -<2-cyclopropyfammo-2 -oxoethylV^ -[(3 ^-c^-clohesy iethy I) pyra2» f-S~y I] 

pyridirdwi c&3orid&or 1 a phairnaccwtiically acceptable salt thereof; 

v> 1 -<2 phenyl 2- o\<ieth>3)o-E(3-(2-cycI<^iexylethyO pyrazoi-S-yl] pyridimimn 

chloride or aphanuaceijbica&y acceptable salt thereof : 
20 w) l<2-cyclopropy^ambfo-2-(>xortbyl>"3 •[(^cycIohcxyI~3-pIleDy5mefhyI) pyrazob 

S-yl j pyricbniuni chloride or a phajmaceutieaHy acceptable pah thereof; 
x) 1<2 thien-2'-yb2-oxoelliyn-3-l(3-phens?xy7iiethyl) pyrazcjI-5-yl] pyridmhim 

chWidc or a pharaacerticaHy acceptable salt hereof; 

y) f -[2^i'adan^ntyIanimc>>-2~oxoctfeyl]--3-K3-pheny3mcdTiy)) pyrazoI-3-yI} 
25 pyrklinium chloride or a pftamiaceuticaliy acpspiabk sail hereof ; 

z) I -C2-pinenyL-2 -oxo«thy L>-3-f { 3 -(3 ,5 -diiiiefoylpyrazcl- 1 -y!)i»ethyl)} ] -phenyl- 
pyraioL->-yt] pyridioium bromide or a pfrarmaceuticalty acceptable safttberoof ; 
Ha ) J -(2-(4-nfetv-2-{hseoy T)-2-ox methyl >3~{ ( 1 ^cy ctotaxyt-a -(3 r 5 -dimethy Ipyrazol- J - 
yl>mcthyi) pyiaaobS-yEj pytidinntm bromide or a pbarinaccrtltioally acceptable saJt 
30 thereof, 

• frb) 3 -(2-(4 -rairo-24hk^Q-2^jxm^^^ 
pyridmium bromide or a phao^acei-iticaliy acceptable satt thereof ; 
cc> J. • (2-(fiieiv2 f ^yb2-<*xaetfiy^-3--{(l -p&inyb3-pbemoxyittetfcyl) pynuobS-yl) 
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pyridirtitorj chloride or s pharmaceutioally acceptable salt thereof i 
dd) I <2-(4-3ntro-2-thisnyl)-2-o^oethyI)-3^r(l-pfseny]-3-phstiy]3Ti^%I) pyiazol-5- 

yl]pyridmjii"ui brcniidc or a phamiawtdically acceptable salt thereof ; 
ee) Z -(2-oyc2af>ropylat7iuno-2"t»xQtifey])^- f(3 -phanoxymeihyd) pyra^oi -5-yi ] 

5 pyndinjuCTi chloride or a pharmaceulicafly acceptable salt thereof ; 

ff) I -(2-cy<;[opnopyJ ttjiiiii£J-2-oxoed>yI >3 -£( 1 -cyciohexy 1-3 ~<3 , 5 -dhnethylpyrozol-1 - 

yl)methyl>yra2<>te-5-yl] pyridnuum chloride or a pham-taesutscally acceptable salt 

thereof ; 

gg) l-(2-(5'Cliloio 2 tii!eiiyl)"2^>saelhy[)-3-f(3^p}ieiioxy3nelhyi) pyraattl-S-yJ] 
10 pyridiriium bromide or k pbnt'maceuticsilly acceptabJe suit thereof ; 

hh) i -{2 -pTwtJtyI~2-oxoctfcy!)-3 -ft 1 -pheuyt-3 -pherioxynielhyi) pytasoto-yij 
pyridiiuum chloride or a pharmaceutical ly acceptable etdt thereof J 
ti) l-(2-thieti-2 ! -y1-2-oxoc«Iivi)^3-| { l~syelohexyI-3-(3 J 5 •dinieiby^pyrazoi- 1 -yl- 
iriethyl)pjTazoi-5-yllpyridinmm chloride or a phareiacemicaHy acceptable suit 
] 5 thereof , 

ij) i -(2-c^lopropyl»tnjno 2-oxoeUiyl)-3"[(i-phenyl-3-phenojiymetbyJ> pyrazoi-5- 

yljpyridinimn bromide or a pbEsrmacsutieaUy acceptable sah thereof ; 
kk) I~(2-:tlieti-2'-y1-2^0xostUyl>3-[(l-pheTiyl-3- (2-cy^ohexyl ethyl) jpyrazol-S-yl] 

pyri d iniunu bromide or a pb s rniacectically accept^ e salt thereof ; 
20 B) .l-<2-feiei>2'-yl-2-oxoetbyl)-3 [(l"Cyclobex>'i»3-phenoxymetliyl) pyrnzol-S-y]] 

pyridmiuin chloride or a phBrmaeeuticaJly acceptable salt thereof; 
aim) H(3-phenyImethyl) pyrazoi 5-yQ pyridine hydrochloride Oi a 

pharmaceutical!,-/ acceptable salt theraof : 

un} 34(3 phenoxyme%1) pyrazol-5-yl] pyridine hydrochloride or a 
25 pteitrraatfsitficaJiy acceptable sa?t hereof ; 

m) 3-[(3,5-diiTierl3y]pyi-»2ol-1-y3-jTseibyJ> pyraaoI-5-yi] pyridine or a 
phaimaceutioalty acceptable salt thereof ; 

PP)M3-(2-cyciohexyi-sthyi)-p>T:aKol-S-y1{ pyridine or a pharniacciifcicaUy 
acceptable salt thereof : 

30 WQ 1 -{2-Tiapt&yi-2-oxo eihyi)-3[(3-pheRoxyi»3Gthy^)pyra^o^5 yljpyndirdum 

brocade or a plramiaceuticaJIy acceptable &all. ibereof ; 

rr) ^(pheayhnethyI)-3[(3- F heTtyl methyl)pyi-azol-5-yL]pyri4im«ra chloride or a 
pharmacwrticaily acceptable salt thereof : 
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chloride or a pharoiaeeudcally acceptable salt thereof ; 

tt> l-(2-pheny^2ojioe%l)-3[3(t^ 
5 dbJoride or a phanrcaceutically acceptable salt thcrso f j 

usi>l^.<5~TOcthy^2^ii.enyl)-2-oxoc%l)-3^3(2-ph.euyl pyra/oi 5 

yijpyE:idimum chloride or a phamiaceuticany acceptable salt tlnsreof : 

10 vv)l-(2-<5-me&yl 2-lftimyl)~2-c«o £VhyI}-H3-<3~phenoxy propyl)pyw.ol-5- 

yljpyndiiirtiitt cbloridt; or a pbsonaceuticaHy acceptable salt thereof; 

ww>I-(i^ropyl)~3£{3-pltenylui^]!yl)pyraxoKS.yl] pyriiEnnsm bromide or a 
pJiarmaccuticaily ficccpt&bie salt hereof; 

15 

xx> K2-{5Hrtethyl-2-duenyl>2^e^ 

yllpyridimum chloride or a pIjaimateuHcdly acceptable sail thereof ; 

yy) l-<2-thiesi-2 T -yt 2^Jxoetbyi)-3t(J-<N-ixiemy^mdob-3-yi methyl) pyrazol-5- 
20 yl]pyiidinuun ehlorid or a pharmaeeutteally acceptable salt thereof ; 

K2-aaptbyi-2^oxQ-atbyl} JC(S-*ietbyl}p > TazoI-5-yl]pyrMn^im bromide or a 
pliKmiacmhcaLry acceptable mil: thereof ■ 

25 aga) l-Q-(l,4 benKo^cx^e^yl-amito-J^xoeUjy^^J^-phcayhnelhyOpyT^TObS- 

yl Jpyxidiniara chloride or a pbEsrmaceuticeliy acceptable salt fhenjof ; 

bbb)l : (2-tfaien-2'~yl"2^so ethyj>3[(3-phenyl>pyrazo] 5-yI]-5 bromo- pyridine 
chloride or a. phamia.ee trftea*llv acceptable salt thereof; 

30 

ecc> 1 -(2-thien-2- l y*)-2-rrxc^h}i)-3I^ chloride or 

3 phswmaceuticaliy acceptable salt thereof and 

35 Odd) 3~f{3-pheny])pyru^l-5-yl)|quinc-!ine or a pIwnBaoeutiqany acceptable salt 

thereof. 



33. Use of a compound represented by formula (l> or its pharmaccutrcaliy 
40 acceptable salt 



45 



112 



(233) 



^2004-529154 (P2004-529154A) 



wo aim&&r 




R4- 



X 



(I) 



In the Liianufacture of a medicament useful for inhibiting formation of AGE ra a. 
5 jmimmal 
whorehj, 

Rj is hydrogen or selected from linear Ot branched CCj-Cj2>arkyJ, (C 2 -C S2 ) aifcenyl, 
(CrCj) cycloafkyi. (Cs^O?) eydoalkeny!, bicycioalkyh bieycfoatkenyi, 
h^feiocsyclosikyl, aryL aralkyh heteroaryi, heteroaralkyl and wherein one or more 

10 heferoatoms when present are independently selected irons O, or 3 ftnd is optionally 
substituted, wherein the substduenrs are selected from a ftrat group consisting of 
halogen, hydroxy. HiSro, eyano, ami no, oxo and cmirae Qt ftom a second group 
consisting of linear or branched (C s - Cs) alky!, (C s - C 7 ) eycIoaEkyl, alkylcycloalkyl, 
perhaioalkyl, peabaiocycloalkyl, aryl, aralky], alkylajyl, alkytheJeroaryL araikoxyMkyj, 

15 perhalonryl, a&ylheterocycloadkyl, hetetacycJyjoalkyl, per^ablieteroeyclyJoiilkyL 
heseroaryL heteroarafcy}, afityiaiyf, petfialeh^eroazyl, aoyl, alkoxyalkyl, iiuostEkyl and 
tbioacyl, wherein the subs tiiutenS s from said second group ate optionally subsHtoed by 
Km and are optionally and independently bridged by (CO)0-, -<CO)NK*, -Nil-, -NR*- f 
•O-, -S- 4 -(SO)-, -(SO ? ), <30 2 }NH-, or -NH{COM 

20 

Y is selected from the group consisting of noU, (C, -- C«i> alkyl-Z or <C 2 -C ;S ) alley!, 
wherein Z is selected from wilfor, oxygen or nitrogen; 

A and B are independently selected fiwa NH, NR6 ? sulfur, oxygen or carbon to form a 
25 heteroajomatic ring system; 

Ro., R? and R< are independency sheeted from a first group consisting of hydrogen, 
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halogen, NOz , N^CCRs}^), -NR a R* s -QR $J perfcaloaikyk -{CO)NR*R*. -(CO)R Sj - 
(OO)ORs, -0(CO)R fl , -NH(CO) Kg or from & yscond group coasasfeig of linear or 
branched (CJ -Cl2>Ikyl. (C2-Ci2)aft«:nyJ, {C3-C7)cydoaJkyl, (CS-CV^yeioal&nyl, 
bicycloaikvi, bicycloalkeiiyi. heterocycloalkyh aryl, aralkyt, heteroaryJ, hctero&raikyL 
5 wherein one or mote members of said second group when, pres&nfc are opfcionaHv 
substituted by RIO and wherein one or more hoteFOatoms when present aTe 
independently selected from 0 T N. or S; 

RS is jxull car selected from the group consisting of linear or fcraochnsl (Ci-C^&yl, 
3.0 {Cj-CrzJalkcnyl, (CKVXycloalkyl, (C^^ydoafceoyi, bicyctoaikyi; CHb(CQ)Ri, 
OI a (CC))NHa«, CH 3 (CO)NR 3 R ?) ;=rod OH 2 (CO)OR 7 which are optionally gufcEiitufed by 
R,« 

R$ and R 7 are independently salted from Jhe group consisting of linear or branched 
IS (Cj - QO alkyl, (C, - C^yclo^kyh alkylcycloalkyJ, perhaloalkyl, perhalocycioalkyJ, 
ary! s araJkyl afeylaryl, alkylbeteroaaryl, aralkcxylaikyL perhaloaryl, 
alkyUieisrocycloalkyk hsteroeyelyEoidkyl, perhaloheljerocyclyloalkyl,, Itelercsarylj 
hetsroaralkyf, afkylatyl, psrfinlohetorofnryL acyi, benzoyl, aikoxyalkyl, ihioaikyl and 
tbioaryl wherein members of said gmup are option* \\y subs htuted by RIO; 

20 

Rs and Rp are mdeperiitently selected froin the group consisting of linear or branched 
(Cj-Cjii^ikyL fiikoxyaryl, aJkoxyalkyl, alkoxycydtoalkyl, alkoxysiyk perhaloaikyl, <CV 
C l2 )aIkervyL tCrO/teycloalkyJ, perbalocycloalkyS, baEnheterocycIoalkyL 
tyanoheteroeycloatkyU perhaioheierocycioalkyk (C.yC T )cycIoajkonyl t bicycfo;dkyh 
25 bicyeloalkenyl, tefarooydtoalkyi, aiyL ar^kyl, heteroaryk hoteroara&yl, pcihakmryh 
perhaloheferoaryl wherein sabstifuente of i?aid p-oup are optionally subsisted by R 30 ; 

R i0 is seietttid tram halogen, hydroxy, ni£ro> cyano, amino, oxov pedhaJoatkyl <C,-C ft ), 
or oxttue; 

30 

X is selected from group comprising of a iialide ion, acetate .ion, percblorate ton.. 
siilfon.au 1 > ion f oxalate ion, citato ion, tosyiate ion, ma]&ife ton, mesylate ion, carbonate 
ion, sulfite ion, phosphoric hydrogen ton, phosphorate ion, phosphate ion, HfY and 
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provided whe** the groups / jiubstituents are present on same or adjacent crybon or 
nitrogen atoms: th.C?>' fogetber may optionally form n five or a six ox a setfsn mcmbered 
ring ofrtumaily containing one or more doubte bonds and optionally c-onfasaing ono or 
5 more beteroatonis selected ftom O. N, or S. 

use as claimed in claim 33, wherein said iticdsca^jent is useful in the treatment; 
and/or prevention. of diabetic disorders and aging-related disease^ caused by 
accumnia bon of AGE. 

10 

35. Hie use as claimed in claim 33, wherem said medicament is useful in tha treatment 
and/or prevention of vascuJar »nd neurovascular disoiviers caused by accumulation of 
AGE. 

15 36. lbs use as cJaimed in claim 33, wberdn said medicament is mefui in the treatmerat 
and/iw prevention of kidney disease, nerve damage rehnupsthy. immunological 
disoorders, ox.idanVe stress ; atherosclerosis, microangiopathy and endothelial 
^functions caused by accumulation of AGE. 

20 37. The use a.s clftifflied in claim 33, wherein said medicament is useful m the treatment 
and/or prevention of steeheimer disease, restenosis, abnormal iissue hindrance hi 
periEone&E dialysis and erectile dysfuncb on caused by accumulation af ACE. 

38. The use a& elsuraed in claim 33, wherein snjd medicament i$ useM in the treatment 
25 and/or prevention of inflammatory discorders and discoloration of teeth and other urges 

dysfunctions, caused by accumulation of AGB. 

39. The use as claimed in claim 33 wherein said compound used in the Jt»anufacture of 
medicament \iscfid ft* inhibiting the formation of AGE in a mamma) is selected from 

30 the group consisting of : 

a) l-(2-thi&n-2 1 -yi-2-os:oethyi>3-[{3-phenyl methyl) pyneal-S-yl] pyridine™ 
bromide or a pharmaoeijiically acceptable salt thereof;, 
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b) l-(2-9i.ien-2 t -yl-2-oxoetbjl)-3-((3-pk™y1 uMMkyl) oxazoKi-yi pyridinium 
iiromide or a pharmaceutical ly accaplabte salt thereof ; 

c) H2^ten-2'-yl-2-o3UJC!thj^^ pyrMioinm-4- 
Qtio} mfctiiyJ-pyrayxd-5-yJ j pyridiniuai brormde or a pltomiaceritieally acceptable 

5 " salt thereof ; 

d) 1 ~(2»lhie^2'»yj"2^xo^iy]>3-[3-{l'(3,5-djmeihylpyrazo3--t-yl) methyl} 
pyraiiol-S-yl] pyridinmm bromide or a pbamiaceuticaily a^cspfabb salfcthettof ; 

s> 1 -(2-th!iwi-2 ! -yb2-oxoaihyi)-3 {5-phen ylm&lhyl j - 1 - {2-pyridy}} -pyrassol-5-yl> 

pyridmium bromide or 3 pbarmaceuticaily acceptable salt thereof ; 
ID f) H^-aiira-S^yi^^t^hyl^^^.S-dimclliylp^irokl^) metbyhl-pyridy]} 

pyrazcil-S-yi} pytidinbitR bromide or apharmaceatieaUy acceptable salt thereof ; 
g) ' -i2-{zy<$opxQpyfamm<>)- 3-[3-({3 f 5-d3rc*ethyi pyrazohl-yl) 

metliyl}-pyEizol-5-yL] pyridimam bromide or a phnrrascerirically accepiafeb salt 

Ihereof 3 

15 A) l-(2^nitra~24hieriyj)-^^ elhyl}- 

pyrazol-5-yl]- pyridinium bromide or & phamiaceutically acceptable sail thereof ; 
i) I -(2-eryctopropyiand»o-2-oxo&tbyl)-3f (S-ptenyfmetfryt} pyyazo.l-.5-yI] 
pyridiisiiim ehltraad& or a pbaFmaceuHoally acceptable mix thereof ; 
j) 3,5-biR- [l"(2-tliiiai"2'-yl-2-oxoolhyJ)'pyridi3iium^3-yl]-pyra50le dibromide and 

20 pharmaceiiticany acceptable salis Shareof or a pharrRncei.]|ticrdiy acceptable salt 

ttiereo.i r ; 

4 k) l-(2-thiei3-2'-y3-2^oxoGlhyl>-3-[Cl-pbc-ny]^-pbenybietfiy1) pyrazoi-S-ylJ- 
pyridinixim chloride or ft pharmaceutical ]y acceptable salt thereof ; 
I) 1 -(2-<5'-uictliy3'-2"tl«enyl)-2-cxcethyl)"3 -[( 3-pht!nyJrrierhy|) pyrazoi-5^yI] 
25 pyridiidirm chloride or a pharmact'uticaJjy acceptable sak thereof ; 

nrt.) l-(2'thien~2 , -yl"2-osoetliyl> 3-p-phcn.yM-tt3>dinieSiyJ pyrazol- j-y|) 
methyl)} pyrazoL-5-yl]- pyriditmm* chloride or a pharmaceutical^- accep<abks salt 
thereof ; 

o) i-(2-phejryl-2"Dxoerhy3)-3-[{3-ph*r3ylmetby1; pyra^-5-yl]- pyridinium 
30 bromide or a pharmac-etyieally acoeptrtbta *aft thereof ; 

o) l-(2-cyciopropy!aiT)ino 2-oxoethyl) 3-^I-phenyK]-phe«yhrjediy]) pyrazo-t-S- 
ylJ-pyridiBbart chloride or s pliarcnacetihcally acceptable salt thereof ; 
p) ]-(2-(4'ben^yl-l-piperidiiiy^)-2-oxo^th3 i l) 3-f(3-phenoxymJ?firy]) pywzol-5-yl}- 
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pyridininm bromide ot a pharmaoeirticatfy acc^tftbls wit hereof ; 
q) I <2-phaiyj.2. oxoctfiyJ>3-tC3^(3 1 5-<linietf2yL I :yT^-J -yf) methyl) pyrazol-S- 

yij-pyiidmium chtorids or a pharmaceutical acceptable sail: thereof ; 
r) l-(2-(5-Tnetiiyl-2^ieay])-2-oxoethyi)-34(3,-(3 ) S- { iim^yi pyrazoj-l-yi) 

mefeyl) gpidinlum chloride or a ptaimaccutlcaljy acceptable salt 

thereof ; 

s) I-(2-3>heiiyl~2-oKoetkyi>3-[(3 1 pfe6i J y[-3-phenylnjcttyl) pyrasol-o-yf} pyrtdirtihm 
chloride of a phannaueutiojtHy acceptable saft thereof; 

1) l-a^5-me{hyl-2 T tbi^yiV2^xoethyI)-3~{(3(2-cycloh^y] e%t)pyraz»l-5^]] 
10 p>Tidmi«m chloric or a pharrnaceuticaUy acceptable salt thereof ; 

u> I <2-cyi;lopT{3pylamnio 2-oscjefhyl) 3-[{3-(2-cycfohexy]eUjyI> pysa2ol-5-yfj 

pyridiriruni chloride or a phamiaceidicaily acceptable salt thereof; 
v) l-(2-ph e ayI-2-oxcKjthyJ)-3-f(3-<2-cyclolie«ytethj4) pytitHsaum 

chloride or a phajj^iac^Jljca^iy acceptable salt thereof ; 
15 W> I-(3^cyclopmpyiBai(Uiw-2 ^xocthyl)-3-[(l-cyclohexy}-3-pIj^y1c«etriyl) pyrazot- 

5-yl] pyridmjum chforicle or a phavroseenitjc3% acceptable salt thereof : 
x) l-(2-t|ijcn^-y^2-oxoefhyl)^^<3-phftiioxyiiie&yl) pyrazol-5-yl] pyridimnm 

ciilojide or aphaTr^r^itscally uc^eptabic salt thereof ; 

y) 1 ~[2-(l ^asmu^Mno>2^xo^^ pyj^oJ-5-yi? 

20 pyiidiuiian cl&jride or a phattnaceutically Acceptable salt hereof ; 

z) K2rpl»ftnyi-2"OW^hyl>^| tH3^s3imethyapymoI- 1 ^yj Methyl)} [-phenyl- 
pyrazol~5-yi} pyriditttum bromide or a p&amiaceutically acceptable salt thereof ; 
to) 1 -(2-(4..mtno-2 J HiLenyi)a-oxoeJhy{>-3-[<] -cydphexyJ-S^J^imeftylpyrazol-l- 
y]>meifcyl) pyrazoI-5-yi] pyridinjvnyi bromide or a phamiaceuiicaOy acceptable salt 

25 thereof ; 

pyrklmium bromide or a pMrrnaeeuticaliy acceptable sail thereof; 

cc) I <24hien-2 ? -yl-2"£>xasihyi)^^{l-phenyi-3 -pfeetiutf ymdrfhyl) pyrazoi^l] 
pyridmium chloride or a phannaeeuticaliy acc^pfabfe salt thereof : 

30 dd> H2<4-3afeo-2-tiiieiayr;-2-Qxo«diy])-3-f (1 -^hsayl^HinmyhmQiyi) pycasol-S 
ytjpyridiniivn bromide ox q phanmaceu tic&lly acceptable .salt thereof; 

ee) T <2-£yclopTopyla3r:ma-2 -0xoelhyl)-3- [G -pheao* yme EhyJ) pyrazoI-5-yi ] 
p>Ticimium chloride or a pharmaceuticafly acceptable 33U (hereof ; 
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ff) 1 ~(2-cycI&propy lammo- 2-oxusthyl)-3 - f ( ] -cyeluhex yb-3 -(3 >d^et%lpyro2ol - 
I-yOrrtethy^pyra^ole-S-y!] pyriduiiiim chloride or a pharmaceutfeally acceptabi& 
sals: thereof j 

Eg) I <2"(5"Chk>m~2-ihienyi)-2-oxoethyl^3-,[{3 -pheuoxynwthyf) pyraaol-5-y f| 

5 pytidinimm brorrisde or a pharrnaeeulicaUy acceptable sail thereof ; 

fch) J <2-phany^2^oxo©feyO"3"[(l-phenyl-3-phetioxymethyI) pyrazobS yl} 

pyridmium chloride or a pharmaceutical ly acceptable salt thereof ; 
ix) } -(2-fhi«ai-2'-yl- <2H)XMdiyI)-3'I ( 1 -cy clohexyj -3 -<3,5-clkaoa)j]pyi az»I- J -yl- 
meSiyl)pyra£G]-5"yllpyridinium chloride or a pharmaceuticidly acceptable salt 
J 0 thereof ; 

jj ) I (2 -cyc!oprfjpyiaj(5imo~2 -o^oqrhy?)- 3-[( Z ~pheuyI-3 -phenoxynief hyi) pyre zoj^ 

yl]pyridjmnirj bTomide or a pharmacetiticany acceptable saJt thereof ; 
fcfc) i-CZ-Oiien-S'-yl-Z-wtwsdiyl^-Kl pheuyi~3~ (2-cyc)ctaylethy]) pyrazobS-yl] 

pyridiidnra bromide or a pharmaceutical!}' acceptable salt thereof ; 
[3 tl) l<2-thiei>-2'~yi-2^oxoethyl) 3-[{l^yc!oh&xy!-3-phenoxymethyl) pyrazoJ-5-ylj 

pyridmiisni chloride or a pharuiaceiitically acceptable ^aJf thereof ; 
mm) 3-[(3-pbeijyhiiethy]) pyra£oi-S-yl| jyyridirie hydrochloride or a 

phanBaeeutkaiiy aecepiable sail thereof ; 

nn> 3-[(3-phen«^ynwftyl'! pyrazcib5~yi] pyridine hydrochloride or a 
20 phanTiacent-ically accepiable salt th&raoF; 

oo) 3-[(3 t 5-dimethy]pyi-azol- j-ybniethyl) pyiazcbS-yl] pyridine or a 
pltatrrjaceitiieaily acceptable salt thereof; 

pp)3~f3-{2-cyclohexyi-ethyl}"pyra^ol-5-yl] pyridine or n phasmaceisdcaJly 
seceptabie salt thereof : 

~ 5 qfl) H2-napthyl-2-o>o e*yl>3K3-phenoxyjtiemyl)p>ra^a-S-yljpyT l idiniurri 

bromide or a pharmaceuticaljy acceptable salt thereof; 

it) K(phej!ylnislliyj.)-3«3~pbenyl metfcyOpyrazobS-vljp^dmiutti chloride or a 
pharmnceutically acceptable salt thereof: 

3 0 ss) I -(2-thicn-2 '-yI-2-oxo etbyl>-3 [(3 f- 1 ^naphthy Qpyrazob 5-yJ]pyridinkin» 

chloride or r pharraaerfuucally acceptable salt thereof; 

tt> 1 -(2-pb erty!~2os;oetliy{)-3 [3 (6ienyl-2-ybrrseihy l)py f akd! ^S-y QpyridmJum 
chloride or a pharmaceu ideally acceptable salt thereof; 

ini) b(2-{5-me3jyb2-thieiiyI)"2-^oethy!)-3-[3<2- pheoyl eihyl} pyrsrol-5- 
in 
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yiJpyrkMniiun chloride ox a pbamiacenftcaUy acceptable salt thereof ; 

W) l-(2-C5Hne%I 24kienyi>-2-oxa eihyl^^-plHMiosjr propyl)pyraxol-S- 
yljpyrMnium chJco ide or a phtiimac&mcatiy acceptable salt thereof ; 

WW) J^(i^^prapy^-3f(3-phtinyJffi<ithy})pyf'a2o^5"yij pyrididum bromide or a 

pharmaceutical^ acceptable «aJf thereof ; 

xx) 1 -(2-(5-] H sUiy l-2-tbien yI>2-oxoe4hyl>-3-[(3 -tMaphefcy!methyl)pyrayo|~5- 
yljoyridimiim chloride or a pharmaceutical^ acceptable aalt thereof ; 

yy) lK2-tLieft-2 7 -y^2^x<>eiiiyl)^|(3-(N"methyI-mdole-3-yi methyl] pyrazol~5- 
yl jpyridimiim eWorld or a pharmaceufcidly acceptable sal t thereof > 

zz) K2^^yl-2^xo^^yl)-3E(3-methy!}pyiaj^!-5-yllpyridiniu«i bromide at a 
phaimaceuttcslly acceptable salt iheree-f ; 

aaa> 1 -(2 Tl ,4 bcn^dios;3ne~6-y ^amino -2~oxoefhy|>3 [(3 - 

pheny5racthyi)pyr320i-5-yljpyTEdmiam chloride or a pharmaeeulieaHv acceptable 
salt thereof ; J ^ 

bbb} l^-ihiaa-i'-yl^-oxo ethyl )~3[(3-phenn,4)pynizol-5-yI>5 tanna- 
pyrcdinsum chloiidss or a phsTmRcettricEdly acceptable salt thereof ; 

Ccc) I <2'thtefl-2-'yl)-^oxramyI)-3[{:^ 

chloride or a pharmarajiitically aceeplahle saU thsieof and 

ddd) 3 [{J pheiiyl}pyra2olo^yl)j^inobnt! or a phamiacetihcslly acceptable 
saU thereof. ' 

40. A lsielhod hi trsattag and/or preventing deseascg caused by accwmuiasioi* of AGE 
in a mammal, by inhibiting the formal oti of AGE, within said rmunmai, which 
carnpiises, ^dmiiiistering an effective ainoam of a compound of fbrmulaff} as defined 
in claifira ij either singly, or hi conibkialion vnlh other drugs fen antidiabetic tharapy in a 
pnarniaceuttcaUy acceptable carrier, diluent or exceptant 

4 1 . The method as claimed in claim 40, wherein the d^case- caused to be treated and/or 
prevented thereby m selecied from diabetes and a^ng related vascular and 
neurovascular disorders. 

42. The method as clamed in claim 40, wherein the defuse caused to be treated asid/or 
prevented thereby is selected item alzcheimer disease, restenosis, alisiormai tissue 
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hindrance in peritoneal dialysis and erectile dysfntietioiL 

43. The method as claimed m ciaim 40, wherein the disease caused to be treated and/ or 
prevented thereby is selected from nephrological disords^ seiirokigjcal disorder, 

5 a&ero^clerosis, retiriai disorder, bilcurimaUiry disorder, nrnt-iufto logical disorder, 
oxidative stress, non^zyrnatic browning or oral cavity, endothelial or other organ 
dysfunction and growth impairrnsat 

44. The meihod as Maimed in claim 40 wherein said compound is selected from ihe 
10 group consisting of : 

a) 1 - (2-thien-2 ' -yh2-oxo«lhyi)-3-[(3 -phenyl methyl) pyraaoi-S-yl] pyridijiinin 
bromide 

or a pharmaeeuJicaily acceptable salt thereof; 
15 h) 3-C2-^h3i^5n-2 , -yi-2-o^aelt.yi)~3-^{3~pheJlyl jnetbyl) oxazoI-5-yl pyridimunj 

bromide or a ptuttmacemicfiUy acceptable salt thereof ; 

c> l-(2"thier«"2'-yl-2-o^oetliy])-3-I.3-{ i ~(2-&ten-2 , -yl)-2-ojtoellLyl pyridmrom-4- 
Ibio^ mediyl-pyra7joi-5-y{ J pyrid&uum bromide or a pharmauaurically acceptable 
suirtbereof ; 

20 d) i^-tbien^-yl-^xoethyl)^^^^ mcCljyJ} 

pyrazob-5-yI] pyridmhim bromide or (spharmaoeiUicalry acceptable salt tbercpf ; 
e) 3 -(2^feicj^2^2-twoerhyl^^ 

pyridminiti bromide or a pharmaceutical!? acceptable satt thereof ; 
i> 1 -(2-djieTi-2 ^yl^KJXoethj ]>-3-[3 {Q ,5-dimeaiylpyrazol- 1 -yf) me thy 1- 1 -pyri dy 1} 
25 pyrazof-5-yl] pytidinjum bromide or a phaimaceuiically acceptable salt (hereof ; 

2.) 1 ~ [2 -<cydopropy lamina)- 2 oxoatfcyl] 3-tS-^3,5-dirrse^iyt pyrsxoM-yl) 

m<iihyl}"pyra7x>J-5-yIj~p)jTsriiraum bromide or a phairmaceonfcaUy acoeptahEe saft 

thereof: 

h) t-{2-<4'nitro-2-tbienyl)-2-osoelhyl} -3-[3{(3 ; 5-diinethy5pyia/oUJ-yO elbyJ}- 
30 pyiazoI-:i-yt |- pyridinimn bromide or a pbaimacentieaHy atceprjiblt soft thereof ; 

i) 1 (2-oyciopi opyl ammt>-2-OJtoediyl>3 f (3-phcnybnethyl) py^zo b5 yl] 
pyridmiunt chloride ox a phiirrnaeeutically acceptable salt thereof ; 

j> [l-(2-Ehieri-2 i -yl-2-oxoel:byl)-pyjridijih!iii-3-y!>pyra^lt; dibromide and 
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phanriaceiitically acceptable s^Jis thereof or a phannauaaiicaUy acceptable sal* 
thereof 

k) I-(2^hi=n-2 "yl-2-oxoeft(yi>H<^H«iyl-Ll-plienyhnoaiyI) pjtaawl-S-yij- 
pyjidirmmt chloride: or a pharmaceutical ly acceptable safe thereof; 
5 ]) l-(2<5'-mediyl"2"lhienyl>2-ox<»&ihyl)-3-f(3-pl]etiyljnctbyi) pyras»l-5-yt] 

pyridinmiu chlorate or a pJiafiftgcetttically acceptable salt thereof; 
mi) H2-thkn-2'-yI-2-oxoeth>1) 3 1 1 -phenyl ,3 -{(3,5 -dimethyl pytflscol i-yl) 
methyl)} pyrazoJ-5-yJj- pyridirdiKn chloride or a phamtac&ztically acceptable salt 
thereof: 

10 o> I-C^^pbejiyi^^xoeihyn-^-Ip-phesiyljnetbyj) pyraxol-5-yJ}- pyridiniurri 

bromide or a phatmatewtjcally acocpfable ^alt thereof ; 

o) l-(2-cydopropykmmo- 2-oxoethyt) 34(l^pberiyl-3-phenyimc1hyi) pyxa;>,oi-5~ 
ylj'pyrjdiniwiis chloride or a pharmaceutical! y acceptable stilt thereof ■ 
$0 l-C2-(^-beiij?yl-1-pipsrymyl)-2 ox«e1iiyI) 3-[(3"phmoxy methyl) pyra?.oi~5-y|]- 
i 5 pyridhmtija bromide or a phaTroaceatieaUy acceptable sail thereof ; 

q) i-(2-phenyl-2-oxoethy1>3-tC3-(^ s 5-clTmatbylpyraxoI-3-yJ) methyl) pyrasol-S- 
yiPpyridinitim cMoride or a pharmaceutical y as^eptabie salt thereof; 
r) 1 -(2-(5 -xiirihy l-2-ttueuy l)-2^xoe%])-3-|: ( 3 ,-{3, 5 -dimethyl pyntzoi-1 ~yl) 

methyl) pyrazol-5-yl] pyxidhiiam chloride or a phanttacimti tally acceptable salt 
20 thereof ; 

8) H2-pheftyl-2^\oolhyi)'3^(l-pbt3nyi-3-piiefiyImfitHyt) pyrazol-5-yl] pjridimam 
chloride or a pJjArm&coutica'lly acceptable suit thereof ; 

r> 1 -(2-f5-methy1 2-tbienyi)-2-oxoethy 1 )-3- [(3 (2 -cy cl ohexyl et hy ijpyr azol-5-y] I 
pyiidbumi chloride or a pharmaceu de-ally acceptable salt thereof; 
25 u) J-(2-cyc^jpropyIan5mo^2-j>xoet?iyl)-3-[(3-(2^ycjohsxyle£hyl) pyr«a>l-5-y|] 

pyridkmau dilori.de or a pharmaceitftcaHy acceptable salt thereof ; 

v) l^(2-^heHyl-2-oxoeO»yf>-3-f(3-(2-cyclohE!xylei]iyJ) pyrazol-S-yi] pyrfdnthiot 
chlorids or a pharmacenocally acceptable salt thereof ; 

w) H 3 -^Iopropyla7nmo'2^xc^ryJ)~34(l^^ pyrazol- 
30 5-yl] pyiidmiiLiii chloride or a pharniacoMically acceptable salt thereof ;. 

x) l-(2^hieR-2'-yl-2-oxccth>-l>-3-f(3-phe^oxyr3ietbyJ) pynazoi-5-yI] pyridinfa«B 
chloride or a ph&THMcmiticalEy acceptable salt thereof ; 

y) J-f2-<5 -adamantykir3int?)-2-oxo5thyl>3 -[{3-phenyhr;ethyl) pyrszc-3-5-yl] 
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pyridsnmrri chloride yr a pharmaceutical iy acceptable salt thereof : 
z) I (2-pheny! -2-oxoathyi)-3 - [ { 3 -(3 , 5-duxiethy Ipyi azol - 1 -yl)me(hy 1}} t -phenyl- 

pyrazol -5 yf j ]?yridmium bromide or a pharrraacajtically acceptable salt thereof ; 
aa) 1 <2~(4-ml£o-2-diiefty l)--2"OXOo&yl)-3 -[( 1 -cyclohexy^? -(3 ,5 -diir^bylpytirzol- 1 - 
5 yf)-methy.1) pyrazol~5~yl] pyjrfdiiiiiLm bromide or a pharmaceutLcalty acceptable salt 

thereof ; 

bb) 1 -(2-(-1-m"fro-2-thicny E)-2-ax t jotbyl)-3 f{3-<2-cydobcxylethyl)pyrazioi-5-yl] 

pynditihim bromide or ft pbamiflceutically acceptable salt thereof j 
cc> 1 -<2~diien-2 '-y i~2 -oxoethyl)-3 - [( 1 ^henyi-3-pheao ay metb yi) pyrazol-5-yIj 
1 0 jpyridsnium chluride vt a pharmaceirbcsHy acceptable salt thereof ; 

dd) i<2<4»riito«2-d\icuyl>2^xC'StbylV3-[(l-pbenyl-3"phE!rtyl!iietbyl) pyrtwol-S- 

yOpyritimiurn bromide i?t a pbarm.accuticslly acceptable salt: fbexeof ; 
ee) 1 <2-eycbpmpylamino-2-oxr^tbyI>3-f.{3-pb«noxymetbyl) pyrarab5-yl] 

pyridirmira chioride or a pharmaceulically acceptable sail (hereof ; 
15 ff) 3-(2-cyc}c-propyk[nii30-2-oxoe^yI)-3 •J r (T-cyt?if>hexyI-3-<3^5-dtmctbyipyro2o3 - 

I^yOmethyQpyrazoje-S-yi} pyrrdinhira chloride or a pharmaceulicaHy acceptable 

salt thereof ; 

gg) 1 -<2-(5-clilcro-2-llaeriyi>"2-oxoisd}yi>3 - [(3 -phenoxymethyr) pyrrol ~5-y]] 

pyridinbim bromide or a pharmaceuticalty acceptable sail thereof : 
20 bb> 1 -(2-pheoyi -2-oxoeffcyI)-3 -[( 1 -phenyi-3 -ph unoxyruethyl) pytazo 1-5 -ji j 

pytidinbim chloride or a pbairriacemrcaijy acceptable salt thereof; 

methyl^yr^ol-5-yljpyriduiium chloride or a pharmaceutics Uy acceptable salt 
thereof ; 

25 jj) K2-cyclcsrrfopyl^iK>-2.oxoed)y]}-34(l-pbejiy1-3-pb«ftosyjriOthyI> pyrazol-5- 

yljpyrjdin2ii2ii bromide or a pharmwceuikaily acceptable salt hereof; 
Idc) 1 -(2-mien -2'-y^ oxy«tbyj>-3 : -pheayl-3- (2-cycIoheXyietby3) pymzc-i-5-yl] 
pyridininm bromide or a pharm&ce^ticaHy acceptable s&h th&jcoi'i 
If) l'(2-ildett-2 , -yl-2-iJxOfcitbyl)-3-F(l-cydohexyi ~3~phenoxyaietivyl) pyrazoI-5-yt] 

30 pyridmiuxn chloride or a pharmaceutical^/ acceptable salt thereof: 

mm) 3^(3-pheuyImethyJ) pyiazol-S-yfj pyridine hydrochloride or a 
pharmaceutics ily acceptable salt thereof ; 

an) 3-[{3~pfteitoxymethyi) pyrazokVyl] pyridine hydrochloride ot a 
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pj^iriaeeutieatly acceptable aalt thereof ; 

oo) 3^(3 > 5-diTnedii']p>Tit('.ol-i-yi-iHethyI) pymzal-5-yl} pyridine or a 
phannaceuiieaily acceptable salt thereof , 

pp)3-|3"<2"CytIobexyU^thy])-pyni2:oI-.'j-yI} pyridine or a pfurmaceuticitBy 
5 acceptable salt thereof ; 

qq) I -(2-napthy 1-2-oxo ethy 1>3 [(3-pheti«>syinelhy])pyra^il -S-yljpyrj dina urn 

bromide or a pharniaceutkaTly acceptable soli thereof ; 

rr> l-(plieiiylBi6fliyl)-3[{3-pli.e*iyI metlh>i)pyra20l-5~yl]pyri<iiKiui« chloride or a 
pliarraaceuticany acceptable salt thereof ; 

10 

ss) l-(2-thiea-2 s -yi-2-oxo ethy])-3[(3(- J -naphthyrjpyj-a^l-S-yOpyiiiciinjuni 

chloride or a pbarrfiacemic£fly acceptable salt thereof ,* 

11} l-(2-phetty}-2oxoetkyl>0[3(iMsiiy!»2-y^m^yl)p>Tazol-5-yljpyrkliniL^ 
J 5 chloride or a phfrrm&ceutscany acceptable salt thereof ; 

im) l-{2-<5-meaiy^2-ihieiiy]>-2<tXf>etbyl)-3 [3(2^pbcnyl ethyl) pyrazol-5- 
y3]pyridifldlni« chloride Of a ph«nriaCeU£ica]Jy acceptable «alt tbeceof ; 

20 w)l-<2^5-niotSiyl 2-0ucayJ)-2-oxo eShyl>3-i3-(3-pherurcy propyl ypynaxA^ 

yl]pynr1miwn chloride or a pharmaceutical!;' acc-eptabJe salt thereof ; 

ww) l-(isopiopyl)-3l(3-pheiiyteiethyl)pyta7(ij[-5-yI} p>Tidiakua biOKiide oar g. 

pharrnacetmeaUy acceptable salt" thereof ; 

25. 

xx) I- (2-(5 -metJjyl -2 -thicny l)-2-c>xaethy1>3^ (3 thiopb em yIraetbyl)pyiaxol-5 - 
yi Ipyridiniym chloride or a phaxraaecatically acceptable salt thereof ; 

yy) l"(24Met3-2^yl-2-ox^eliiyl>3[(3-(N-iiietbyl-iridoIe-3-yl methyl) pyiazol-5- 
*Q yljpyridmhun chlorid or a pharmaeeuiicalby acceptable salt theteof : 

£s) U(2-Bapthyl"2"Oxo~etJiyl)"3{(3Maediy3}pyraTOl-5-yi|py?idbiiiim bromide? or a 
pbamiaceutieally acceptable s±dt thereof ; 

35 saa.) l-(2-(i,4 bettxc^iffi&aiie~6~yl~ajimi<j-^^ 

pyrazol-S-yl jpyridiniiun chloride or a pharmaceutical Hy acceptable salt thereof ; 

bhh) l-(3-thien-2'-yl-2-oxo e&yl)-3[(3-phenyJ)pyrazol>5-yl >5 brerrw> 

pyridmium chloride or a pharmaceirticaHy acceptable salt thereof i 

40 

cec) 1 -(2-Uii ' y E>2-oxaethyi>3 1 (3- phenyi)pyraa?j- 5-y I jqu molinram 

chloride or a pharmacerjk'cally acceptable sal* thereof and 

ddtt) 3~[(3-pheiiyl)pyrazol"5»yj)]qijinoI:ue or a pharmaceibticjdiy acceptable 
45 salt thereof. 
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45. A method as claimed m clfijm A\ , 42 or A$, wherein said compound is selected from 
the group conssistSjntg of : 

a) l^iiieii^'-yl^osoetftylJ^CB-pihfiriyl meHiyl) pyrasc-l-5-yl] pyridhuum 
bromide or a pfcartnaceuticaily acceptable salt thereof: 

b) 1-(2^hjen-2'-yI-2-ox*:>eiLyl}-3-[(3-pbsiiyl methyl) oxaMiI-5-yl pvridsimim 
bFomideor a pbarmaceuticjally acceptable sal? thereof ; 

c) 1 <2-lbiea-2'-yI~2-oxo*thyl>3-P- {l^-lhienL-2'-yI>2-OX<**byf pyridixihim-4- 
ihio} xnethybpyrazobS-yl ] pyridinjum bromids or a pharmaceutical iy acceptable 
salt thereof; 

d> 1 (2-fekjn-2'-yl-2 ■*xoediyiV3-p-{i^ r 5-dii5waiyi 1 3yrazo^ i-yl) methyl) 
pyrazoK'S-yJ} pyrsdiuiinj] bromide or a pliiir.roaceutica.lly acceptable salt fbereof ; 

e) 1 -(2-£hien-2 '-yI-2-oxoethyl)- 3 -{ {3 -phenylmefhyl } ~ b { 2-pyridyI} -pyrazol - 5 -yi]- 
pyridmiwrn bromide or apharmsceuticalfy acoeptabie salt thereof ; 

f) 1 -(2-thien-2 , -y 1 -2- oxoediy })-3-[3 [Q, S-dfac&yivykw/A- 1 -yl) mcrtfty 1 - 1-pyridyl ) 
pyrazol-S-ylj pyridfriicm bTomide or $pha:nTJaceiiti&aBy acceptable salt thereof ; 

g) .1^2-<cyciopxopy]aniinc»> l-oxottshyl] 3-[3-{(3 i 5-dim&thyI pyrasobl-yj) 
iRethyl}-pyta2oU5^yl>pyridmium bromide or & ph&Diiaceiitiofdly acceptable salt 

h) b^2^4-ttitro-2-tM^yl>-2-oxoethyi}-3^ ethyl}- 
pyrajsoi-S-yJj- pyridimam bromide t?r s phsnnftceuti catty acceptable sdt thereof ; 

i) l-(2^yok)propylaniiiK>-2-oxoeiIiyl)-3[(j!-pb£ny!metJhiyl) pyrmoj-S-yl] 
pyridinium chloride- or a pharmacaistically acceptable saft thereof ; 

j) 3,5-bfo- [l<2"^i)~2'-yI-2-axoeiby])-pyridiTiiu^-3-yl]-pyc^olc dibromide and 
pharmacentically acceptable suite thereof or a pliarmacaviiicaUy acceptable salt 
&«woof; 

k) 1 -r2-th.i5ii-2 ! -yi-2-ofco#flryl>-3-[( I -pfasayl -3 -plienyfmcthyl) py razol-5-yl]- 

pyridmicm chloride or a phunxiacsuticalty acceptable salt {hereof ; 

I) 1 -(2-(5^me^y^2-tJi!enyl}-2-oxocthyi>3-[(3-p]^yteethy2) pyrazQ^yJl 
pyridimron chloride or a pharmacemxr^y acceptable salt (hereof, 

m) ]-(2-thi&L-2'-yl-2-oxceihy3.) 3 ll-phwnyL3-{(3,5-c{itnetiiyl pyrar.oi-l-yJ) 
methyl)} pyrazol-S-yTj- pyridbram chloride or a pharmaceutical] y acceptable saii 
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it) I~(2-phe7iyl-2-oxoetiiy3)-3'(;<3-i>hejayImethvj) pyrazo1-5-y2j- pyridauHru 
bromide or a pbarmaceiiticaliy acceptable salt thereof ; 

o) 1 -(2-oycIopropylsmmo 2-oxoethyl) 3-[<l~phetty!-3-pheriyimethyI) pyraz»J-5- 
5 yI]-pyrkiiniuTO cMorids ot a phamnaceutically acceptable sal!, thereof ; 

p) }-{2-(4-bea?yl-l-pipciitJiRyI)-2-yxcel3iyO 3-[(3-phetK>xy methyl) pyrazol-5-yl]- 
pyruUniurn bromide or a phatmacmiieaHy acceptable sak thereof ; 
q) l-(2"plieny]"2-oxoeibyl>-3-J.C3-{3 J 5-di^^byIpyrazo]-I-yI> utetityi) pyrazot~5- 
ylj-pyridksbmi chloride or & pharraaceutiefdly acceptable salt thereof ; 
10 ic) ]<2K5-m&Jhyl-2-1bicri^)"2~c.xo«:fhyJ)-3^(3,-(.1 l S-rHmefby] pyrazol-i-yl) 

methyl) pyrswJ-5-y!] pyridinnun chloride or a piiaraiaceuiieaHy acceptable salt 
thereof; 

s) 1^2-phejjyl-2^ciefhyl>3-|{l-phtit^yl~3-pbenySrne.ttiyl) pym»l-5-yiJ pyridmran 
chloride, or a pharmaceutscally acceptable salt thereof ; 
15 tV l-{2-<5 n«:tbyl-2-tliieiiyJ>-2-oxoelhyl)-3-[(3(2'Cyclobc3<yr elhyl)pyrazal-5-yI} 

pyridinbrm cblonde or a phainmacetxtically acctptabJi: salt thereof; 
ii) 1 -(2^yc^prnpy]3TaTno-5^wo^hyl)-3-I(3^2-cycJotex.yIcthyl> pyra«r>l-$-yi] 
pyricttnratri chloride or a pharniaceiitically acceptable salt thereof ; 
v> lK2^phcnyl-2-&xoetiiyi) 34(3"(2-cyclohexy!ethyI) pyrazol-5~y{] pyridmb™ 
20 cbloficJe or a pbamiaceudcaLly acceptably sate thereof ; 

w) H2- eyc3opropylamitK^2^xaethyi>3-j<l ~Gj-clohc3cyl-3-phen.ykiieth.yL} pyraaol- 
5-yl] pyridbimm chloride or a pbarmaceuttcally acceptable salt thereof ; 
x) l-(2-tlikEt-2'-yb2-oxc>etiiyl>-3-|;{3-phcno?iyai.cfeyl) pyjazoi-5-yl] pyridhmixvs 
chloride or a pftaratac&uLtcally acceptable salt rli^n^f ; 
25 y) l42-(1-ada^aii^Iamiiio)"2^soethyl]-3-[<3<plienylmeUiyl) pyrazoJ-5-yl} 

pyridiaiOTi chloride or a pbarcviaceuticaily acceptable salt thereof ; 
«) i-(2-pheayS-2-oxaetliyJ)-3-[ {3 -(3,5-tl imdhytpyiazoj- l-yl)~methyi» 1 -phenyl- 
pyraznl-5-yi} p>Tidkiium bromide or apliarmacciitfcaHy acceptable salt thereof; 
aa) i ~(2-<4-mtr^2-thiisriy1}~2 -ox oetl iyl>3-[{ 3 -cyeiohexy] -3 -Q „5- dinwthylpyrazoh i - 
3E) yl)-me*hyl) pyxazoh5-yl] pyridirimra bromide or a phai-macemicglLy acceptable salt 

thereof ; 

bb) 1 -(2-0 ■ fh ieny l>-2-oxoeihyI)-3t(3 -<2 cyelohaxyl elhyl >py raz ol-5-y 1] 

pyndfoiuin bromide or a pharmaceutical ly acceptable salt thereof; 

I'M 
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cc) I <2 At ien-2 1 -yi-2-o Koct byl)- 3 - [<1 -pheayl-3-phenoxyiB ethyl) pyrazol-5-yI ] 

pyridiniuin chloride or a phan«iK»"ticaDy a-cocpteble salt thereof; 
d<J) H2~C4-mt?o-2-aijeny])-Z-oso^thyl)-3-[( 1 -pheoyl-3 -phenyl methyl) " pyraysl-S- 

yljpyridiiiram bromide gr a pharnjacettricaljy acceptable salt thereof ; 
5 se> 2-(2^yolopropyJammo-2-oxc>i;thy!>-3-[f3-pljenoxymeEhy|) pyrj^toI-5-yl] 

pyi idinhsm chloride ot a priajrmacsijrically acceptable salt thereof ; 
Cf> 1 -{2-cydoprOpylam[no~2"OxocthYl)-3-[(l^ - 

1 -yi)iHethyl>pyKi7ole-5-'yl3 pyridhiium chloride or a pharmaceutical iy acceptable 

salt thereof ; 

10 £g) 1 -(2-(5-cij3oro-2-ih^nyl)~2-oxocthyl )-3 - [(3 ^herwxjmethyl) pyrazol-:> -ylj 

pyriditLiUiu bromide or a ph armanei rf icaiJ y scceprabte ?;ib thereof ; 
tiJi) l»(2-pheiiyl-2-O7t0&thyl>-3-[(i -pheityI-3-phcnoxymefi^yl) fiyraznM-yi] 
p)ridkd«m chloride or apfeiTroaceurically acceptable sail iherarf ; 
ii) I-(2-th34n-2'-yl-2-oxoe<Jjyl)-3 [(1 -cvcbhesyJ-o^.S-dimetliyEp^Ta^M -yl- 
J5 aiBlbyJ)pycaKof-5-yIjpyridiniiiiJi chloride or a pbarmacetiticaliy accepsahle $aj£ 

(bereof ; 

jj) l-(2-eyciopropy^ino-2-osoefhyl>3-[(l^hmyi-3-phei30Xyjuetbyl) pytttzoi-5- 

yl]pyridini«m bromide? or a phLircnaceutically acceptable salt thereof: 
kit) 3-{2-tIvien-2 1 -yL2»o3 ! c«;thyS)^4(KpheMiyl -3- (2^yctohejtyle0vyt) pyraw*t-5-y*l 
20 pyridinhirn bromide or a pharmaceuticalty acceptable Stdt thereof; 

11) l-(2-thien-2 J -yl-2-oxoethy3)o-[(l"t;yclobexyl--3"phenoxym&thy I) pyrazol-5-yl] 

pyxidiftmirt chloride or s pharmncsuticaMy acceptable salt thereof : 
mm") 3-^3-phenyImeihyl) pyriszol~5-ylj pyridine hydrochloride of a 

phftrmaceurically acceptable salt thereof ; 
25 rm) 3~[{3-phwoxyE3iEthy!) pyrjiK)] ^-yl] pyridine hydrochloride <h: a 

pbanrLacoutically acceptable sail thereof; 

oo) 34(3,.5-d3methylpyi^z«I-J-yl -methyl) pyraznl-5-yl] pyridine or a 
phan^ftceuticalby acceptable salt thereof; 

pp) :!-p-(2-cycJQhexyl-etliyl>pyrazol"5-yj} pyridine or a pbarraaceohc&ily 
30 acceptable sab thereof ; 

qtj) I -{2-napthyE -2-cxo ethyi)-3 [<3-pb en oxyxttethy Qpyrazol -5 -ytjpyridm htm 

bromide or a pbarmaccu neatly acceptable salt thereof ; 

rr> J."(phe;iy]itieHiyI)'3f(3"p?)KnyI rncthyi)py*a:^5-yl]pyridmitim chloride or a 
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pharmacentiuully acceptable salt thereof ; 

ss) j-(2-thiiin-2'-y! ethyI>3[0(-i-uapMi»yl) pyrazoI-5-yl) pyridinium ehioride or 
a ph^iTOaceuticaUy acceptable salt thereof ; 

5 

ti) 1 -(2 -phertyf- 2oxoefbyl>3 [3 Cthieny(-2-yI.-mea> 1 l)pyra^J-5-yi]pyritii nium 
chloride or a plwn^ecnticoliy acceptable salt thereof; 

uu) l<2<5-methyL-2»tJiienyl.)-2-'OXoetJiyl)^V[3(2"phenyl ethyl) pyr&soI-S- 
10 yljpyntliniinn chloride or a pharniaceistically acceptable salt thereof : 

vv>l(2-(5"ijieifiyl 2-lhieny1>2-oxo e0jy*)-HH3-phenaxy propy!)pyrazol-5- 
yljpyridinhim chieride or a pharmaceytically acceptable s&TE thereof ; 

15 wff) I-(iaopropyl)-3r(3-p^iaiyimeiliyl)pytaytoI^yij pyridhriurn bromide or a 

pharmaceii&ccdly gcccptsble salt thereof ; 

xx)K2^5-raetfty1-2-th:ieny}>2-axoelhy^^^^ 

yi)pyridmiurri chloride or a pbaunaceufeally acecptftbfe salt thereof \ 

20 

yy) I -(2-ihien -2 ! -yl-2-ox.oethyl ^ 3 f (3 <N~mefhyl-inrioJ e-3 -y I methyl) pyrazoh5 - 
yljpyridsnhim chloiid or a pbamiaceufically acceptable salt thereof ; 

xz) K2-JKip1hyI 2^ox«-ethy]}~3 [{3 methyl)pwa;ml-5-y0pyridMum bromide or a 
25 phannaceutieaUy acceptable sah thereof ; 

aaa) i -(2^(1, 4 benxydioxane-6-yI-amiso-2"OXOClliyl)-3((3" 

phenyinjcthyl)pyra2:oK5-yI]pyT3diinium chloiide or a phurmace«tieally acceptable 
salt thereof ■ 

30 

bbb} 1 {24hienL"2^yl"2»oxo ethyl) 3[(3~pheriyi)pyrazol-5-y] ]-5 biorao- 
pyridmium chloride or e phaiTfiat^ttficaHy acceptable salt thereof ; 

ccc) 1 <2-drieii-2-'yl>2-oxoedry])-3 [(3 -phenyl )pyTB5:ol"5-yl]cjiiinohniUm 

35 chloride or a phamiJu^euticrdly acceptable salt thereof and 

ddd> 3-K3~phenyE)pyra^i-5-yi)|quinolia^ or a plutmaceuli tally acceptable 
salt thereof 

40 

46. Use of a compound represented by formofa {!) or its phaKnaceuUeaily acceptable 

Sslt 
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in the manufacture t>f a medicament useful for scavenging free radicals .from the body 

Rt is hydrogen or selected, from linear or benched (€;"0- 2 ) alky I, (Oj-Cta) fllkcnyl, 
(Cji-d) cycloaifey], (Cs-Q) cytfogLkerry*, bicycfoalkyk bicyeloalkeijnA 
hoterocycloalkyl, aryl, atalkyt, luMeraaryl, heterosralkyl and whenhb cjije or more 
Iteteroatoms whsa present are kdejjeiHleniiy steeled from £>. N, or S and is optionally 

10 substituted., wheretti Uje substiruersi>5 are selected from a first group consisting of 
hnicigen, hydroxy , rdtro, cyano, amino, oxo and oximc or from a second group 
consisting of Imear or branched (O: - C B ) alfcyl, ({^ • G 7 } cyeJoalkyl aJkylcydwdkyi, 
perhaloaikyk pediakjcydoalkyk irryl, aralkyL alkykiy^ aJkyiheterosryk aralkoxykllcyk 
perlidoaiyh aikyJhcterooycloalky], betarooycfyjoalbyl, perksloheterocydyloalkyi,. 

1 5 fceteroaryk beterwrfllkyl, elkyUnyU per&aloheteroaryi, acyi, afeoxyafkyt, Odoaikyi and 
thic«u:yl s wherein the sukgTiHJffiefii& from &atd second group are optionally substituted by 
Rto snd are fipliomlly and independently bddged hy (CO>0- 5 ~(CO)NH- f -~XK- ; -NR$r, 
. r> 5 -S-, -(SO)-, -(SO*), -<S<S 2 )NB- S or-NH(CO>; 

20 Y is selected .from foe- group consisting of null, <C| - C^) a!kyJ-Z or {Cj-Cu) aikyk 
wherein Z is selected from sulfur, oxygen or mSxogen; 

A and B are independently selected from NH* NR6, suUiir, oxygen or carbon to form a 
beteroarctriatic ticig system; 

25 

R 3j JR.3 and Rj are radependeBtly selected ftoro a first group coins isaiug of hydyogen. 
hatogetn, NG 2 , N^RsXRa), JtilgRfe -ORr, perhaJoafkyt, -{CO)NR«K 4j -(CO)I^, - 
i in 
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(CO)GKs s -0(CO)R t , -NH(CO) S s or from a second group consisting of linear or 
branched (Cl-C12)a1kyl, (C2^Ct2)alScenyl 5 (C3~C7)cyckjalky[, (C5-C7)eydoa&my], 
Hcycfoalfcyl, bicycle alkeuyi, heterocycloalkyl, my I. aisatyi, heteroaryl, heisroarafkyl, 
whejeas one or more members of said ss?cond group when present are optionally 
5 substituted by RlO and wherein one or more hei*?Toatoms when present are 
independently selected from OJSf, or S; 

Tt5 is nidi or selected fro*n the t^roop consisting of linear or branched (CVC 52 >lkyL 
(C-C^alkeayi, (C^ 7 )cycIoaIkyL (CVC 7 )cye!oalkenyh bicydoa&yl; CHtt(CO)R 7a 
] 0 CH s (CO>NHR fc Cfibf CO>MK *R fe mid CI J 2 (CO)OK? which a*c opbonsJiy substituted by 

and R? are independendy seared from fee gro«p consisting of tinear or branched 
(Ci - Q} alkyl, (C3 - C?)cydoalkyl, fdkyicycloalkyl, perhaloalkyk perhalocydoalkyl, 
15 aryl, aralkyl, alkylaryS, ^kylhet^oary], andkoxylalkyl, pethalooryh 
alfcyibeterocydoalkyh ht&irocyclyloalkyh perhatohcterocyclylradkyl, beteroaryl. 
beteroaralkyi, alkyknyd, psrh^lobeteroaryk acyl, bisnzuyl, alkoxyaHtyl, thioalkyi and 
thioaryl whsrem members of &aki group are optionally substituted by RJ 0^ 

Rs aad ars independently selects from the jiroup consisting, of linear ur branched 
(Cj-Cs^'^Lkyl, aBcoxyaryl, a&myatkyk ytko^yoycloalkyJ, alkoKyaryt, perhaloatkyl, (C 3 - 
CiOsdkenyl, (Cj-C^eycioaBcy!, pcrhriSocycloalkyk bsloheterocycioaftyl, 
eyanohetercieycloalkyl, perhaIoheterocycloa3!cyl, (CVC7)cyeloalkenyL htcyctoalky'l. 
Mcyolo^ket\yI> heteiocycloafkyl, aryh aralkyl, beteroaryk heleroaralkyl, pcrhaloaryh 
25 perhaloJi&teroaryl wherein substituents of n&id gtoup fire optionally s^bstitulsd. by R t p: 

Rig is selected from halogen, hydroxy, nilro, cyano, amino, oxo, periialoaJkyl (C } -C s ), 
or ojdma: 

30 X is selected froan group comprising of a ha£de ion, acetate ios, perchlorate ior^ 
sulfonate ion, oxalate ion, ciirate ion. tosylale ion, maleate ion 5 ujeKylate ion^ carbonari 
ion, sulfite ion., phosphoric hydrogen ion, phosphonaie ion, phosphate ion, BF<f md 
PF 6 " 
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provided wben the grasps / subsufuenis are present on same ot adjacent carbon or 
nilrogeju atonis Siey together xnay optionally ibmj a five or a six or a seven Jnembered 
rili£ optionally cot Laming one or more double bonds and optionally containing one or 
more hetcro&toms selected from O, N, or S. 

47, Tlie use as eiajraed in claim. 46 wherein the said medicament Is uasfttf for treatment 
of tfesisiKe selected from the group consisting of: 





Newodegeoeratfve disorders, 




Diabetes and Diabetic Vascular Disorder, 


10 c) 


Intestinal Diseases, 


d) 


Liver Diseases, 


e) 


Cancers, 


0 


Cardiac Diseases, 


s) 


Opthalmfc Disorders, 


15 h) 


IIFV Disease 




Respiratory Disease and 


i) 


Rsnat Diseases 



4S. Die use as claimed in elaion 46 wherein said compound is selected from the group 
20 Kimsi sting of: 

. a) 1^2^ic^ > -yl-2-o W ethyl)-3-f(3^phsny1 methyl) pyramid -ylj pyridininm 
bromide or 4 piiaanae^uttealiy acceptable salt thereof; 

V) l-(24hien-2 3 -yi~2-oxoeUhyI)-3-[(^-pI.3enyl methyl) oxazoJ-5-yI pyridine 
bromide or & phan;naeeutieiiUy acceptable salt thereof; 
25 c) l-(2-Thi^-2 s -y3-2-Oxoati}yl)-3-[3-{^C2~thi0n-2'-yI)-2-osoeifcy} pyridiriiuira-4- 

thio} fliethyPpyjiEzol-5-yJ } pyridinhtm bromide or a pharmaceuricaily acceptable 
salt thereof ; 

d) H2-tbien-2'.y}-2-o?so^thyf>3-p- {l-(3p-diniethyIpyrazoL- 1-yf) methyl} 
pyrazoi -5-ylJ pyridiniufts bz&mife or s pharrnaceutically acceptable salt thereof ; 
30 e) J "{2^]i.i^i-2'-y]-2-oxoethy}>-3-[ {3-phenylmeriiyj } - J - {2-pyridyi} -pyrazoM-yJJ- 

pyridiuium bromide or EipfcannaceaticGdly acceptable salt thereof; 
0 2 ^2-tfuen-?/.yl-2»ox<5&&y])-3-p {^.^iiRetfiylpyraxri- J ~yl) metiryl-1 -pyridyl } 
pyn»5K>i-5-yQ pynrfinmm btotnxcfe or a pfrgnrnceaaticQ&y accepiable salt thereof ■ 
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g> H2-<cye1oprapylKinmo)- 2-oxoethyJ} 3 ~ [3 ~{(3 t 5 -dimethyl pyrrol- 1-y I) 
metl^>"P3 j rs7X>l"5-yi]-pyridinilJm bromide or a phamsaceuticaliy acceptable salt 
thereof; 

h) 1 -{2<+ nitrc~2-Uiic»yl)>2-oxoetiiy^-3-[3 {(3>dimethylpyrazol- ! yl) ethyl}- 
5 pyra7.o£-5-yl}- pyridimwni bromide or 3 phsiTOJiceuticniOy acceptable 5^It thereof ; 

j) 1 ^2~cy C ]opTopytaTmio-2-oxoethyJ>-3 [(3-phertyl methyl) pyra^>i-5-y|] 
pyriduuyca chloride or a pharmaceutical]}- acceptable salt thereof ; 
j) 3^-b?*- [K^^i^'-yi-S-oxoeOiy^-pyridi^oTi'S-yij-pyra^jjle dibroimde and 
pharrciticc;u£fcai1y gceephtble sails thereof or a phannsee«tically acceptable sail 
10 thereof; 

k) l-(2-thien-2'-yl-2-oxt^thyl)-3-[{ t-phenyi-3-phenyimethyl) pyni^L-5-yl}- 
pyridinhn^ ebrorids o? a pharmaceutical iy acceptable salt thereof ; - 
I) 1 -<2-<5'-m^iy]-2-t3is«Jiy1)-2-oxoethy]>-3^(3-pbenyjmethyI) pyrazoJ-.5-y}] 
pyrietenium chloride or a phan.naeeGficijl;ly acceptable salt thereof ; 
15 in) H2-thieo-2'-yI-2-oxoelhyl) 3-[ I -phenyl^- {{3 3 S-diroethyl pyrazx>M~yi) 

methyl)} pyrazol-5-yIJ- pyridinium. chloride or a pharmaceutieaHy acceptable salt 
thereof ; 

' ») l-(2-phenyJ-2-o i voetisy})~34<3~ph«Siy!methyl) pyrawM-yl]- pyridinhrm 

bromide ot a phaxmsicenticaMy acceptable salt thereof ; 
20 o) J-(2 cyelopTopylamino- 2-oxoethyl) 3-[(I -pheiiyM-pkeiiyJm-tfhyl) pyrazol-5- 

ylj-pyridiohim chloride or a phartnacey licit! ly acceptable salt thereof ; 
p> H2^-her5i:yl-l-piper!dipyi)-2-<J^oethyl) 3~[(3-pheiioxym ethyl) pyr^oj-5^]- 
pyndnijum bromide ox a phamiaceuHc^SJy acceptable salt thereof; 
q) l"(2»phenyl-2-oxoctfayl>-3-[(3-(3 ? 5-ditii£;thylpyrazo^l"yl) fiietby!) pyrazol-5- 
25 ylj-pyridinimn ebJmide or a pftarmaceuticaliy. acceptable salt tftereof ; 

r) l-(2-(5-methyI-2^]uenyl)'2^K t x:fhy^3^(3 ^(B^-ditnethy! pyiazol-S -yl) 

niethy!) pyrazai-.l-yl] pyiidraiimi chloride or a ejjarmaceuticalJy acceptable salt 
thereof; 

s) l-(2 pheny3'2-osocthyi}-3-f{i-phenyl-3-phenyilllieihy1> pyrazol-5-yi;j pyridminm 
30 chlonde or a pharuuceuticaliy acceptable salt thereof ; 

t) 1 -(2^(5 -melhy I-2-Lhi*Hiyl ) -2-ox oethy J)-3 --ft? (2 -cyclo hexyl e £hyi)py rarol-5-y I j 
pyridinmm chloride or a pharmaceutiealiy acceptable salt thereof ; 
u) 1 ^(2^yclopropyIiimino-2-LJXOeihyi)-3-K3-{2-cydohe7;yk(hyl) pyrazol~5-y»] 
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pyridixiium cbloride or a pharmnesiitieaily acceptable sail thereof ; 
v) l-(2-phenyl 2-osoethyl)-3-[(3-(2-ayckhexyletliyl) pyraroJ-5-yl] pyridmims 
chJodde or a pharmaeetiticaily acceprab le sal t thereof ; 

w) 1 -(2 -cy elijpropytemmo-2 -oxoetbyI>3 -[(2 -cyclohes yl -3 -phersyfj nwrfhy IJ pyrazol- 
5 5-yl] pyridiniom chloride at a phaU3iaoeaiicaily acceptable salt thereof ; 

Jt) J -(2-diien-2 -yl-2-oxoethyl>34(3-phenoxymcfeyl) pyraaul^-yl] pyridinhiiii 
chloride or a pharroaceuf rally acceptable salt thereof ; 

Y) I -[2 - ( 1 -adamn niy lnxuiiK0-2-ox uethyl ] - 3-1(3 -phenylmediyl) pyrajsoiE-S-yl ] 

pyridimum chloride or $ pharmaceuticaUy acceptable salt thereof ; 
1 0 3) 1 <2-pheityJ~2-oxoe&y! )-3 - { (3 - (3 } 5 dimethyl pyrazo}- 1 -yi )snethy] ) j 1 -pheny |- 

py»OTt-5-yi] pyridiimim bromide or □ pkarma^otically acceptable salt thereof ; 

i-C2-<4-Tiitro^2-tbienyl)-2-ox4)e;tbylV3-[< 1 -cycLobexyt^-(3..5^ijrietiiyJpj^t)5roi-l- 
yD-merbyl) pyrazal-5-yfJ pyridrrawn bromide or a pharmaceutical!;? acceptable salt 
thereof ; 

15 bb) I -(2-(^-nitra-2-l]ii{;iiyi>-2-oKoethyl)-3I (3-(2-oyttlohexylethyI)pyraz{)b5-yi } 

pyndEmutn bromide or a pjiannaoemic^y accepiabfe salt thereof, 
ce) 1 -(2-thien-2 r -yl-2-oxoelhyl)-3 -£ ( J -phenyt-3 pherwxymethyi) py raz«l-5-yl] 

pyrtdinirort chioride or a pharmaceuticaily acceptable salt thereof ; 
dd) 1 ~(2*<4~nitro -2 - Hueitiy t)-2-oxoe [hy]>3~[< 1 ~p£eny!-3-p^yJto#thy I) pyra?ni-5- 
20 yljpyridmhim brerrdde or a phafxu^vulieaUy acceptable salt theroof ; 

ee) 1 -(2 *oyclopi opyiaOTiau-2-oxo^thyl>3 4(3 -phenoxym ethyl) pyxsusolo -yij 

pyridiiiium chloride or a pfiamiaceuficssiJy accepfabJe satt thereof ; 
ff) I <2-c;ye]oprcf>ytemsno-2<K0elhy^ - 
l-yl)nietbyt)pyrazole-5-y|] pyridM^m chloride or a pharmaceutics Uy acceptable 
25 salt thereof; 

gg) b(2 -(5 -chloTO-2-tts ienyl>2 *oxoethyl)"3- [(3 -phearoxymethyf) pyrazob5-y | j 

pyridmium bromide or a pbEmJiaceutically acceptable silt thereof ; 
hh) l-(2-piioiiyl 2- ox oethy !> HO -phenyl - 3-phenox.y i a athy 0 pyTaz»I-5-y}] 
pyiidinrum chSoride or aphamtaceutiefdiy acceptable salt thereof; 
30 n) 142^ii^2^yr~2-^oe%T>3--[(I -ey clohe3tyl-3-{3,J-^iinethylpyr^oJ- ! -yj- 

melbyOpj^^^s-yijpyridjaturn chloride or a phamrnceuticaUy acceptable Salt 
thereof ; 

B) S -{2-eyclopropyjanMtio-ZM>xoelhyl>3- [(1 -j>henyI-3-r^iewMiyineti*yI> pyrrol 5- 
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yijpyrtdmiam bromide o* a phartmceuticiiliy acceptable salt thereof; 
kk> 3 <2^him-2* -yl^KJXcysfiiyl^S^l-pJifiayi-S- {2-cyelohcxyleUiyl) pyrazokS-ylj 
pyrlduiiEiii bromide ox- a phj^aceaticaUy acceptable salt thereof; 

5 pvtklbimm chloride Of a phaimaceurieaJby acceptable salt hereof ; 

nan) 3-f(3-phen.ylnifithy0 p<yraz»l-5-yl] pyridme liydiochlyride or a 
pharmaceutic;^}' acceptable salt iliereof : 

mi) 3-[(3-pheaox)nneihyl) pymzoll-5-ytj pyridme hydrochloride or a 
plkHirrtiSceuticiilJy ae^ptable salt thereof ; 
10 oo) 3-[(3,5-difti^bylpyraKol"l-yJ-nied]y1) pyirazoj(-5~yJ] pyridine or a 

pbar maceatically acceptable salt thereof; 

pp>3^3"(2-cyTclobexyl-eihyl)-p^azoi~5"yl^ pyridine cr a pharniatwuticaHy 
iicceptabte sail thereof; 

qq) l«(2-nzpfayl-2~oxn ethyj)-3j;(3-pheiio)iyiK«tiiyO pyiazr4-5-y]j pyridmiam 

3 5 bromide or a phnrmoeeufj eai ly acceptab] e salt tb ereof ; 

it) l<]]IieivyJmethy0-3[(3-pbeiiyi methyl)pyr3zol-5»yl3pyridb^uni chloride or a 
phannaeeytjcally acceptable salt thereof ; 

sa) H2-tbien 2-yl-2-oxo e^yl)-3[(3(-I -naphrhyl) pyrazob5-yl}pyridiraiim chloride 
20 or a pharrnaceirtjcjtHy acceptable ssali tasof ; 

chloride «r a pharmaceiiticaliy acceptable salt thereof ; 

25 an} t-(2-(S^rnethyJ-2-tki™yl>-2-oxoethy])-3-[J(2-phcnyl ethyl) pyrasol-5- 

yrjpytidaiium chloride or a pharraaceutioally acceptable salt Thereof; 

w) i-(2-^melbyI 2-tMcityI)-2-CM.o ethyl>-3-[3-(3-pbenoxy propyl)pyrazoi-5- 
y Ifryrid iti'mm chloride or a pharmace tmcaliy ace&ptable sal t "iheKW f ; 

30 

ww> l-(isopropy1)-3[(3-plieDyiDietliyi;ipym2:ob5~y|} pyii.dis.nuni tacmide or a 
pbannae&iitiCaHy acceptal3!o salt thereof: 

jv?c ) 1 -(2-(5-tnethy*-2 -Ihieny Q-2-oxoolhy0-3-[p-thjopbe^yhnethyl)pyrai;o^5- 
35 yljpyridinium chloride or a pbam^eeaticany acceptable salt thereof ; 

yy) 1 ^yJ~2^xoethyl)-3r(3 ^N-methy^iadolG-3-y! mctfiyJ) pytaaol-S- 

yljpyridumrai eWorld or a pfcarmaceiitieaUy acceptable salt fcreof ; 

40 a*) l-{2-Baptbyl-2^xo-etbyl)-3[(3-methyl)pyrazol-5-yl]p>TidinmTri bromide or a 

pbamiacciitically aeeepfabie gab thereof ; 
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phenylme4byl)pyr«2:oi~5-yl]pyj:idmixmi chloride or a plwrmaeeulicully acceptable 
salt thereof ; 

3 bbb) l-(2-tfueiti-2'-y]-2-o:<o e%}>3[{3»phenyl)pyr^o3-5-yl>5 bromo- 

pyndlnitrm chloride or s pharmaeenHcally acceptable salt ^hereof ; 

ccc) 1 - (2-thieij-2 - 'yl>-2-oxoethy l)-3 £ (3 -phefiyJ)pyrazof-5-y? ]qy } Inolmmm 

chloride or a pUarmaeeraticaHy acceptable salt hereof and 

10 

ddd) :HQ-pbenyl}pyr:r^l-5-yl)]qu!natii>& or a phasmaceiitically acceptable 
salt thereof. 

49. Tfce it&e as claimed in Claim 47, wherein «jid compound is salcctad tram the group 
15 comprising of : 

n) 1 ^(2~JbieB-2 , -yl-2-ox«sthyl)-M(3-pb.eKyl methyl) pyraaol-5-yi] pyridininm 
bromide or a phftrmaceuf&ally acceptable salt thereof; 

b) H2"tfiien-2''yJ-2"OX<7Cthyl>3-[<3-pl3ejay1 methyl) oxszol-5~yl pyridmium 
bromide or apbatT&<toeii(jca!iY acceptable suit thereof ; 
20 c) I-{2 ^Wel^2^y^^xc)cti[ly0-3-^^-{^<2.^Men»■2Vy!)"2"O?;c>^tiiyI pyridmiura-4- 

tbioj i5icrliyl-pyra^ol-5-y3 ] pyrMuihim bromide or a pbarmiiceuticalty acceptable 
salt thereof ; 

d> H24faiea-2Vtf-2-ex<>&iiiy^^ methyl} 
pyrazftl^-ylj pydduiium bromide or a pharmaceutical^ acceptable salt thereof; 
23 e) l^ihieh^-yl-i-oxosthyl)-^ {3-ph&nyiaie5hyl>-l -{2-pyridy!} -pyrazoM-yi)- 

pyridhiiuip bromide or a pharamceuiieaJly acceptable salt thereof ; 

J) !-(2-tl3jen-2^yl-2-oxoefoyJ).343{(3 f 5-dimethyIp>Ta?ol-i-yi) methyl-l-pyrMyt) 
pyrazol-5-yl] pyxidinhirti bromide or 51 pfcarmnceuticafly acceptable salt thereof ; 

g) 142Kcyclopropylftroino}- 2-oxoethyl] 343^(3 7 S-dirnediyl pyrazol-l-yt) 
30 mei}3yj.}-pyr3}col"5-yl]-pyridras«m bromide or a pharrauceuiticaHy nccepfcibJe sail 

ihereof ; 

h) I - { 2-<4-nitrc> -2- thienyi)-2 -oxoethyl } -3- [ 3 {0 ,5-dimethylpyrazol- 1 yl) ethyl > - 
pyra7oi*5-yl]- pyriditifom bromide or a phajoBaesutiyally acceptable salt thereof ; 

i) I (2-cyclopiopyhuriki o-2HSKOeEhy])-3[(3-phtmytacihyl) pyrazol-5-y^ 
35 pj-ridmium cMorkle or a pharmaceutics Uy acceptable salt thereof ; 

.0 3,5-bis- [l-(2-thien-2'-yl-2"OXoethyl)-pyndiniom-3-yl]-py3:a3?ole dibromide and 
pharni&eevittcglbj' acceptable salts thereof or a phaimac-entjeaUy acceptable stall 
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thereof; 

k) 1 -tfaien~2 l -y I-2-osc«fihyl>-3- [(1 -pfeenyi-3 -phenylmetfiyl) pyrazol -5->i> 

pryridtimim chloride or 3 pharmaeeriiically acceptable salt thereof ; 
J) i-(2-{5 '-mediyl-2^ienyl)^ <rxo6thyi)-3~[(3-pheny| 1 iie«iy3) pyisszol-5-yI] 

pyridimura chloride or ft phanriaceutically acceptable sali hereof ; 
ni) l-(2~Oden-2'-yI-2-raoethyl) 3-f jUpheriyl.^CC^ 5 tfinuchyl pyra^oM-yi) 

ns ethyl}} pyjrazoI-S-yl]- pyndinium ehJoride oi: a pharmacaiiticalty acceptable salt 

thereof ; 

n) i-f2~phenyl-2-osoe:tl3yl)-J-[(3-phC!iiy3iri(;tP]y3> pyra^l-i-yl]- pyridinioni 

bromide or a pharmaceutically acceptable salt thereof , 

3 -(2-eyelopropyhnmrin- 2-oxoethyl) 3-[(l phenyl- 3-phertyhnelhyl) p>T3Kol-5- 

yl]-pyridmium chloride or aph&ramceutieally accepta&Je saltllsereof : 
p) l-(2-(4-benzyl-I-pip^!ndi!i3'I)-2-«xoetliyl) 3-[(3-phraoxymelbyl) pyrrol- 5-yl]- 

pyi-idiimmi bromide or a pharmaceutic^ y acceptable salt thereof: 
<3) l-(2-ph«nyl-2-twoetfiyl) ^|<3-(3,S-d3nieib>1pyrazoH-yl) methyl) pyrazol-5- 

yy-pyridiniifm chloride oi a pharmaccurically acceptable salt thereof ; 
r> I<2-(5-naethyl 2^rMeny])-2-oxo«diytV3-[(3 r <3,5-diia s thyl pyrazoM ~yj) 

methyl) pyrazol-5-ylJ pyidmiwn chloride or a pharmacetEtically acceptable salt 

thereof ; 

s) l <2-ph^yl-2^xoethyl)-3'f(Upheay1--3-phejTiyhiiclhyI) pyrnzol 5-y]j pyridsFliran 
chloride or a j>harrnaceuticany acceptable sali thereof; 

f) l-{2 -(5 <neihyl-2-ihieriy I >2 oxo*thyl)-3 -j (3(2 -oyclohexyl ethyl}pyrazQS-5-yj } 
pv.adiiti.iurj} cldarrde or a pharmaceutieaUy acceptable salt thereof ; 

u) 1 -<2-cy dopropylaimno-2 o xoethyl )-3- [(3 ~(2-cyelohexylethyt) pyr s?.tii-5 -ylj 
pyr:dmhnn chloride or a ptarmaeeptieally acceptable salt thereof; 

v) l"C2-phenyl"2^ax{jetliyl)-3-i(3-(2-cyclyhexylethyl} pyrazol 5-ylJ pyridirdirra 
chloride nr :i pharaiaeeutkally acceptable salt thereof; 

w) 1 42'Cycl.0propy]amino-2-oxoeUiy3)"3-[(l-c> r cloIieKyl-3-pkeiiyhit!:«thyl) pyraaol- 

pytidinium chloride or a pfiann.iceuttcally acceptable salt ihereof ; 
x) .UC2-1hiej.i-2^yl-2»ssxr^du'i)^3-"J(3^pheriosymcehyl) pyrazol-S-yl] pyridmium 
chloride or a pharniaeeuticaHy ;i.cceptable salt thereof ; 

y) 1 42 (I -adairtautylara.iiio)-?-oxoe{hyil-:i-[{3 -pbe^ylmefhyi) pynaol-S-yl] 
pyridratiflti chloride or a pfrarciaceutically acceptable salt thereof ; 
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z) I -{2 -phejxyl-2-oxocifti5fl)-3 - [ { 3 -(3 >dimelhy Ipyras^l -I -yflmefcyl)} ] -ptonyfr- 
pyrassiL-5-ylj pyi idimum bromide or a pharmaceutical!}' acceptable salt thereof ; 

aa) I -(2-(4-Tlitio-2-til][onyI}~2-'oxo&thyl)-3-[<] ■fcycbhexy[-3<3 Sp vi^ol- 1 - 
y?)-instliyl) pyxazoA-3-yi] pyridniiirm bromide or a pbsnsaaccuticaJiy acceptable saK 
5 thereof ; 

bb) ! »(2-{4 -ni!xo-2 -ihiea yi)^a%ot?&y1)-3 f (3 ~{2-cyc2ohe.tyf el Hy IfcjTasnkSyi J 
pyrubrrmrrt bromide or a pharmaoeutically acceptable ssft thezeof ; 
cc) l-(2-iMm-2^yl-2"OXoetl3y}3-34<l-pbeny3-3-pJj^i>\y»ieaiyf) pyr.^.oJ-5-yJ] 
pyridiniiETO chloride or a pharmactiutic&lly acceptable salt thereof ; 

10 dd) l-(7.-(4-nitro-2-lbieay0-2-ax0{jthy0-3-[ft-^eny^3-phenyJmetkyl) pyiazoI-S- 

yljpyr jdimiirn bromide or a pjjamiaceutically acceptable salt thereof ; 
ce) 1 -(2- cycJopropyl amino-Z-OJCoethy l)-3 -[(3 -pherioxyrneihyi) pyrazolo^yl] 
pyridiuiunx chloride or a phsmiiiceuticaliy acceptable salt thereof; 
IT) l-<2-cyd opmpylam ino-2-os QetkyJ>3 ( 1 -eydohcxyi~3-(3 ,5-dimethyIpy rozol - 

15 l-y3)mc^hyl)pyra2ok-5-yL3 pyrictrahim chloride or. a phar^aceulically acceptable 

B»]1 thereof ; 

gg) 1 -(2-(5-clUoro-2-diienyl>-2-oxoctiiyi) 3 [(3 phenoxyiriethyL) pyrazol-S-yl] 
pyridtohua bromide: ar a phaTTrjiieeurknliy acceptable gall thereof ; 
bh) 1 -C2-pbi3imyJ -2~o* oefhyI)-3-[( l-phertyi-3 -pheiKsxymethy I) pyjraraet^-y 1} 

20 pyridiamm. chloride or a phaimaceutically acceptable salt thereof ■ 

mstby})pyiazo]-5-yl]pyridInjuni chloride or a pharrnaceutieany acceptably salt 
thereof ; 

jj ) I -(2 -cyelopropy J amino-2 -ox<»ethyi 3-3-CC 1 -phcnyl-3 |?hew»ty rnethy 1) py cazoI-5- 
25 ytjpyfidiiiiuin bromide or a pharmMcs^iticaUy acceptable Sislt theteof ; 

kk) i-(2-tbiEfn.2'~yl~2~oxoelhyJ)"34(l-phffl!iyl-3- (2-cyck>hexylethyI) pyra*o!-3-ylj 
pyri^irmrm bromide or a phamiaceutica£y acceptable salt thereof ; 
11) U(3 -thien-2 '-yl-2~ox.oethy I )-3 - [( l-tyciwhwcyi-S -phcsi nxyrnethy 1} pyraKoJ-5-yi] 
pyriciiniuTjT chloride! or a pliarmacsttiLoaJly acceptable salt thereof: 
30 mm) 3-[(3-phcnykneth3'l) pyrazoto-yTJ pyridine hydrochloride or a 

pharmaceutical! iy acceptable salt thereof j 

nn) 3-i(3-phC]ioxynxctbyl) py*PZ03-5-yI] pyridine hydrochloride or a 
pharmaroutfcalbv acceptable salt thereof ; 
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oo> a-fC^p-autsethylpyrazoI-l-yl^ietfeyl) pyrazol~5»yl} pyridine or a 
phammeeuCicdiy acceptable salt thereof ; 

pp)3-[3-(2-cyclohex"yl-eth3'l)-pyxaz61-5"ySJ pyridine or a pfctairmaceutically 
acceptable salt thereof ^ 

5 qq) 1 -(2 -napfoyl- 2-exo eftyl>3[{3-pheaoxyme(hy])pyrazol-5'yilpyiri<iij(iiiJirj 

bromide or a pharjuaeeoticaliy acceptable* salt thereof : 

rr) l-(pheiiy!jiieihyf)-^{<;^ -phenyl mt:tiiyl)pyrazo^5~yI]pyndij]ium chloride or £t 
pharmaceutkaily acceptable salt thereof ; 

10 ss) l~(2~!hien~2'-yK2-oxo elljyi>3[(3{~l-naphthyi)pymzr>l S-ytjpvridiiniiwfl 

chloride or apharraacwuticalty acceptable salt thereof ; 

it) 1 42-phenyl-2oxoethyJ .)- 3 [3(tl«sny 1-2 'yl-i»ethy[)pyra7ol-5 -yJ|pyridiniiim 
chloride oj- a phamiaesuiically acceptable salt t!fc;rf?Gf ; 

15 

uu> l-{2"(5"msthyi'2 thieiiyi>-2~o>t(3et]3yl>-3-{3(2-pi3eiiyl efiiyi) py*»2oI~5- 
yljpyridinium chloride or a pharmaceutscslly acceptable salt thereof; 

vv) l-{2-(5 -methyl 2-thj<aryi)-2-oxo cth>1>3-p-(3-phcnos.y piopyl)pyrazol 5- 
20 yt]pyridi afcsn chloride- or a pharaiacetitJcf'Hy acceptable s.iit there-oi*: 

ww) 3-{i5opiopyi)~3f(3~ph<aiyliiiethyi)pyrai^l~5-yl] pyridinium brorrnde or a 

phamiaceutpcaliy acceptable salt theteof ; 

25 xx.) H2-(5-iue*hyK2 ihienyt>2 ■oxoetityI>3-l(3-fciopheaylmefliyl)pyraz i 6>l--S- 

yi'JpyridiT)ium chloride or a pharmaceutical^ acceptable salt thereof ; 

yy> l-C2-1riiea-2'-yI-2^xt>efty5>3[C3-(j^-m^Iiyl-mtkikf"3-yl raefkyl) 
yi'ipyridin^im chlorid or a pfoarmaceutic3% acceptable salt thereof - r 

30 

zz-) l"(2-ii^pthyl"2-oxo-etbyi>-3I(3-rne&yl>pyTa^l-5-yl|pyTidinTirnT( bromide or a 
pharmaceutical ly acceptable sail thereof, 

aaa) t~(2-(l,4 beTizodioxans-6-yi^imino-2-ojiosthy]}--3{(3-- 

35 pheijyhTi^thyi)pyrazo]~5-y£^pyrKliniuBra cblorMe or a pharmaceuticaiiy acceptable 

salt thereof ; 

bbh) l-(2-flijst>2 , -yl-'2-ojJo eihyl)-3|(3-pIienyl)pytazol-5-yI]^5 bromo 
pyrUlmhtm chloride or a pharmaecniicalLy acceptable salt thereof ; 

40 

ccc) 1 -(2 -fliiefi-2- ' yl)-2-oxoetbyi>3 [(3 -pheayl)pyrazol-5 -yljqumolumi 

chloride ai a pMrmaccuticulIy acceptable salt thereof fmd 

ddd) 34{3 j >ri CTiyl>pyrai->.^-5-yl)JqmrioUTic or a phaT^aceutiCally acceptable 

45 salt thereof. 
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50. A method of scavenging free radical ir± the body cells comprising administering to a 
mammal trt need of scavenging free radical from its body cells an effective amouat of a 
compound of formula (I), eifher singly Or m combination in other antioxitifuits in a 
phanna.eeititical1y acceptable earner, diluent as oxcepient.. 

5 

51, A method ss claimed in claim wherein said compound selected from the 
group consisting of : 

a) l"(2^hien""2 , -yl-2-oji:osaiy0-3-[(3~phenyl methyl) pyrazol-5 yl] pyridiiiium 
10 bromide or a pharaiaceii&cally acceptable salt thereof; 

b) i-(2~thieo-2'-yl-2-oxoeCb.yl)-3-[{3-|}lieny] methyl) oxszol-S-yl pyridiiuum 
bromide or a pharmaceatically acceptable salt thereof ; 

c) l-C2-41iien-2'-yI-2-oxo^hyi>3-f3-{ l-(2-1kien-2 T -yl)-2~oxoethyl pyridinium-4- 
thio} raethyi-pyra^l-S-vl ] pyrictmium bromide or a pbarmaceuiically acceptable 

15 salttbereof: 

d) 1 -{2- *-yl-2-oxoei:hy t)-3 - [3 - (I .{3,5-dimetKylpyrazol i -y{) methyl} 
pyra3ol-5-y.fi pytMimum bromide or a pliannaceuticaaiy acceptable salt ibeteof ; 

e) 1 -{2-thien-2 r -y oelhyl )-3 -[ (3 -pheuylmethyl H - {2-pyridy 1} -pyr azol-5 -yl J- 
pytidmium bromide or a pharmaeeutibajly acceptable salt thereof ; 

20 f) 1 -{2-\Mc(t-2 '-yl -2 -uu6tb]r]>3 -{? { (3 ,5-dinwjthy Ipymzol- 1 -yl) methyl - 1 -pyridy £} 

pyra^oJ-^-yl] pyikNniuoi bromide oraphdEioacsuricaliy acceptable suit thereof; 
g) H2-(cyclopropylammo}- 2-oxoeOsyl| 3-[3 {{3,5-dirnethyl pyrasobi-yl> 
methyIj-pyra7ol-5-yrj-p>Tidinujm bromide or a pharm&eeutic&Uy acceptable salt 
thereof ; 

25 b) l-{2^4-nitro-2 thienyl)-2 axoethyl}-3~|3{(3,S dimefliyJpyra?ol-|-y|) ethyt}^ 

pyr.azo3-S-yI]- pyriduuutxt bromide or a phamiaccirtically acceptable salt thereof; 
i) 1 -tp.-cy clopropy lamkjO-2-oxt>BthylV5I(3 -phenylmetbyl) pyrasol-5-yi] 
pyridimnm chloride or a pharmaceutically acceptable oak thereof; 
j) ^5-bis- rJ^-thiea^^yl^-oxtwtliy^ pyrjdmiura-^-y^-pyra^ole dibromide and 

30 phamiaceutiealiy acceptable salts thereof or a pharinaceiiHcEiily acceptable salt 

thereof: 

k) i. "(2-thi en -2 '-yi-2 oxodhy l>?>-[< 1 -phtmy L-3-p henylmeih yl) pyrazol-5 -yi] - 

pyifcVinium chloride or a pharma cisutically acceptable e»H thereof; 
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}} HM3 *-nie*hyK2-thK!ny1H^ pyrazal-5-yl[ 
pyridinium chloride or a pbanmRCeubcaHy acceptable salt thereof; 

m) J -(2-fhim-2 T -yl-2-o:*0eth)'J) 3-[ 1 -ghcqyU- f (3,5 dimethyl pynuml-l -yl) 
methyl))' pyrazol-5-yl]- pyridioivan chitidde qj a pharmaceutical^ acceptable salt 
5 thereof ; 

n) K2-phenyl"2-oxoethyl)-3-[(3-pheiiyInietliyi> pyrazol~5*y0- pyridiniiun 
bromide or a pharmaceutical ty acceptable sab thereof ; 

o) 3 -(2-cycEopropylafiimc3~ 2-oxoeJhyl) 3-^(1 -pibenyl-3-ptenylmsi.hy!) pyrazoK 4 *" 
ylj-pyridirtiaim chloride 3 pharmaceutical^ acceptable saJt thereof • 
LO p) t-(2-(4-beD!yI-}-pip^jidiHyD-2-«x^etbyO 34(3-phenoxy»w3*hyl) pyrafcoi-S-yl]- 

pyridrnitim broiHKk; or a pharmacy fed !y acceptable salt thereof ; 
q) !~(2-pheny1-2^xoethyI>3-[(3-{3 r 5'diiiie1i5yipyrazol~l-yl> methyl) pyrazoS-5- ' 
yi]-pyrwfimum chloride oi a pharraacEUJiealiy acceptable salt thereof ; 
0 K2-(5-m*thyl-2-diieny1)«2-oxocthyi)-3-r(3r(5»5-dipi.ethyl pyrazal l-yl) 

15 methyf) pyrazai-5 yl] pyridsnhiiii chloride or a pharrnaceuticatly acceptable sail 

thereof » 

&) K2-pheny! 2 osocthyt)-3-i(l~phffsyl-3-phenylnieir5yI) pyrasKit-5-y!J pyridiniura 
chloride or a pharmaceutical ly acceptable salt thereof ; 

t) i <2^5^iodiyi-2^"eiiyI>2v«)cocthyi^S-C<3<2-cyoiol»3cyI ethyl}pyrazo(-5 ylj 
20 pyridinhuxt chloride or a pharmncsuticsiJiy acj^eptable salt thereof ; 

u) I -{2-cyciopropyi.anijTio»2-oxoethyl>34(3"(2-cycIoinixykthyi) pyrazoL-5-yi] 

pyridiaium chlodde or a phaririacetrhcaUy acceptable &hit thereof ; 
v) 1 -(2-pheiiyl-2-oxoeilhyl)-3-[(3-(2-eyclohexylethyl) pyrazol-S-y^ pyridinmm 

ehloiide or a pharmaceutical h- acceptable salt thereof; 
25 w> lK2-cyclopropyiaini30-2^xoethyl>34(i^clohexyU3-pheriy&TiBthyi} pyrazd- 

3-ylj pyndlndauij chloride or a pbanr sxeuticaHy : i.. c.-j :i: t'e'saJt thereof; 
x) I -<2-<h jeu-2 '-yl -2-ox.oetbyi}- 3 -[(3 -phersoxymeth vl) pyrazol -5-yij py riditirum 

chloride or a pharmaceuticatty acceptable salt (hereof ; 

y) l-[2-(l -adatT5antylaEnmo)-2-ox«>ethyl]-3-[{3-p]ienylmeyTyJ) pyrazjot-5-y|] 
30 pyridijdiarri chloride or ;i phaniiaKsuticaJly acceptable salt thereof ; 

z) I (2 ^phenyl-2-oxocthyt)-3 -| {3 -{3 , 5-d;methylpyrazol- 1 -y1)raethyl ) j 1 -phenyl- 
pyra2ol-5-yl] pyridinhim bromide or a pharmaceutically acceptable salt thereof; 
aa) 1 ^2H;4MiihcH2"tb^y|}-2-a3^ { , 
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yl)-inslliy1} pynizol-5-yl] pyridmhirn bromide or a phnnratt:e?uticaSly acceptable sali 
Siepeof ; 

bb) I<2<4™tro~2-tfaienyi) 2-osGeEhyl>3{(3-(2 cydohexylethyI)pyYAZo]-5-yll 

pyrjdiniom bromide or a ph*rm3ee«tical1y acceptable salt thereof ; 
5 cc) l^-thien^'-yJ^-oxoethyO-^-CCl-phe^iyi-S phenoxynicfthyl) pyrawl~5-yl} 

pyridiimim chloride or a pharmaceutkaHy acceptable salt thei-eof : 
dd) 1 -(2<4 -re iro^-thumyl) 2~oxocthy0-3 -[( 1- -pfreayi-3 -phenylmetfiyl) pyr azml-5- 

yOpyridmjaia bromide or a phari&aceatkally acceptable salt thereof; 
ce) I »(2-cy d opropyl armno-2-ox.oethy 1>3 -| (3 -ph^noxymethyl) pyrazol-5-ylJ 
1 0 pyTuhm*ut)i chloride era phamiaeeutJcalLy acceptable saft thereof ; 

ff) j-(2-cyckpropylaninO"2-o^oethy?}'3-f(^cydohesy^3(3,5-iji?nelhyI ) 
yl)mediyi}pyra2:ole-S~yl] pyridimura chloride or a pharmaceutical^ acceptable salt 

thereof : 

gg) 1 -(2^5<hloro-24hienyl)'2^xoet1xyO-^-rO-pheno3iymt;Jhyl) pyiazol~5-yl] 
1 5 pyridimum hr oroide or a pharmac.etitk.ally acceptable salt thereof ; 

Mi) K2-phenyl^2 .oxP>sthy0-3--[(I ^phetiy!"3-phiin«xyi&etbyQ pyraacl-5~yl] 
pyridjniiTm chloride ^jt apbarTnaceurjtiaUy acceptable salt thereof; 
ii> l-£Mhi en~2 ' -yI~2-os;octhyl>-3-f;(l -cycloheji.yb3«(3 1 $ -dimet hylpyraz-.ol - 1 -yl- 
ittethy!)pyrazol-5-yfjpyridtfHttm chloride or a phanriaoeuiitally acceptable sat* 
20 thereof; 

jj ) 1 -(2^yofopropylamiti<>2 -oxocthy l)-3-[{ i -ph my W -pherjcjcym ethyl) pyrazol-5- 

y^pyridininni bromide or a pharmaceutietitty acceptable salt thereof; 
kk) l-(2-thicn-2'-yl>2-o?:ot-*iy^3-t{l-phei3yl-3- {2-cyclohcj*cykthyI) pyrazol-5-yi} 

pyiidiniuiri bromide or a pharmaceutical^ acceptable s&lt thereof ; 
2S 11) l'^{2-thi^2 ) ~y^2~<>xoethyiy3~[(l'CyoIohex.yi-3^pbenQx>'meihyl) pyrazol~5-yi} 

pyridimufr] chloride or a pbanttacerhVically accepfcsMe salt thereof ; 
mm) 3-£(3-plieny!me£hy!) pyiazol-5-yl^ pyridine hydrochloride or a 

pharrftaeeufcally aeeeptabEe salt thereof j 

rrn) 34(3-phsnoxymethyl) pyrazol-S-yt) pyridine hydrochloride or a 
30 pharraaceuticatiy acceptable salt thereof ; 

oo) H-^^^S-dniieiiiylpyiaTOl-l-y^mclbyl} pyraxel-S-yl] pyridine oj a 
phiiuuncviUkaUy acceptable- salt thereof; 

PP}5-[3-(2-cyclohexyl-etJ?yl)-pytazol-5-ylj pyridine or a piiarmaceutically 
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acceptable; salt thereof ; 

qq> J (2~ttapthyi-2~oxO eU3yl)-3[{3-|)bejK)xyLii^hyI)pyi-a2o]-5-yljp> t i'idiniijjii 
bromide or a pharmaceutical] y ttcccptable. salt thereof ^ 

rr) l-(phenylmetbyI)-3 [(3 -phenyl methyJ)pyrfUr/fl-.'i-y[]pyictdiHi«iTi chloride or a 
5" phRrmaceyficuiIlyitccej>tnble salt, flheseof ; 

ss) 1 ^2~tliieti-2'-yl-2^SK o ethyl)-3 [(3 (- i -naphihyl )pyraroh5-y F 1 pyri&nrotti 

chl eftide or a pharmaceutical Jy acceptable salt thereof; 

iO It) 3 ^2iihenyJ-2ojtoethyf)-3[30htenyI~2~^^ 

chloride or i pharmaceutics Hy acceptable salt ibeieof ; 

uu) l-(2-(5-Jiieihyl-2-!hienyl)-2-o^otlJiyl)-3'|;3<2-pheny] ethyl) pyrazol-5- 
yQpyridmhim chloride or it phannaeeotically acceptable salt thereof; 

yv) l-(2-(5-it*<sthyl. 2-thienyi).-2-ox.o ethyl)-3-{3-<3-pheitoxy pjropyl)pyrazQl-5- 
yl^pyridinium chloride or a pharm&ccujically acceptable salt thereof; 

ww) l~{!sopjopyl)-3[(3-phenylmathy])pyiaznl-S-y] J pyiutinhira bromide or a 

20 pharmaceutieally acceptable salt thereof ; 

xx) 1 - (2-<5-meajy].2-Thieny})-2-oxoeiiiyi)-^ -[(3 -thiophetry imethyl)pymzol-5- 
y£]pyridi3liuni chloride or n pharraaceiiticaHy acceptable sail thereof ; 

25 yy> l-(2-difefe-2° ^"2-Pstiethyl)-3K3<N~methyl-Ltido1&-3-yi methyl) pyrazol-5~ 

yi}pyricib>jurnLchlmrid or a pfcarmaceuticsdly sccuptable salt thei&of ; 

zz) M2Hnaptbyl-2'0:«j-etrryl)-3l(3^^ brorttidc or a 

pharmacettheaHy acceptable sslt thereof; 

aaa) l-(2« (1,4 benzodioxaiie-6-yJ-a37iino 2-oxoethyl)-3 | (3-phenyLwtEiyl) 

pyra2ol~5-y!} pyridmmm chloride or a pharmaceutical^ acceptable salt thereof; 

bbb) H2-thisEv2'-yS-2-oxo ethyl)^[<3^eriyi)pyi*zol-5-yi>S bmm«- 
3 5 pyridimnm chloride tir a pliarmace-utically aetsptobJe aak thereof ; 

cct) ? (2"thieo^2-'yl)-2 ■oxoe&yt)-3[(^-pbeny{)pyra^i-5-yIlquinoImi«ni 

chloride or a pharmaceuticaHy acceptable salt thereof attd 

40 ddd) 3-rO-pbc.nyl)pyra7:ol-5-yl)]rpifnoliiie or a pharmaceutical! y acceptable 

unit thersof. 



52. A method of treating diseases caused by accumulation of free radical in the body 
cells of & mammal comprising, treating a inaau&al affected by sr.ch disuse with ai> 
4.5 effective amount of a compound of formula (I) defined in claim 1 , 
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53. TJse motfKMJ as claimed in claim 52 wherein said compound is selected from the 
group consisting of. 

a) 1^2 thben 2' yl 2-~DXCWfhyl>3-[(3-pJi^jiyl methyl) RyrazttJ-S-ylj pyririmhim 
5 bi^fiiide or a pliarmacetrticany acceptable salt thereof; 

b> l-Q-Hjiea-2^y]-2-os«jHiyl>3-[(5 phenyl rneflvyi) pyridbiium 
bromide or a phaTrpaceutically acceptable salt thereof ; 

e) X-(2-fih sew-2 ' -yi-2-oxoethyl)-3 - [3- { i -[2 4blen-2 ' -yl )™2~oxijethyJ pyri<Jirifanv4* 
*io> iiieihyl-pyra2ol-5-yi | pyrkftruiim bromide or a pharmaceutical ly acceptable 
10 sail hereof ; 

d) i ihien-r-yj-2 oxoethyl>3 -p^ { i -(3^diinethyJpyrazol- Uyl) methyl} 
pyraj:oi-5~yI J pyrtdinvura bromide or a pharaiaceuticnlly acceptable salt thereof ; 

e) 3 ~(2-ihieri-2 1 -2 -ox oerhy 1 )-3-f { 3 -phe jrylmeihyi} - 1 , {2 -pyri dyl } -pyta zof-5-yfj- 
pyddirsk™ bromide or a pharmacsutiesdly acceptable salt thereof ; 

IS 0 1 -(2-*Iikat-2 *-y! -2-o*oethy J>3- [3 {(3, 5-diraoftiylpyrajEol-l -yi) methyl- 1 -pyridyl} 

pyrazol 5-yl] pytiriinmm btuitude or a pharmaceutically acceptable salt thereof : 
S) i [2-{cycIopi^pyiamiTJo)- 2-oxoettiyI] 3-[3-{(3,5-diraetl>yj pyrazwM-yl) 
methyl) -pyia3o3-5-yl]-pyridH](iuaj bromide or a pharmaceutical atraptabJte salt 
thereof; 

20 h) H 2 ^™^2^rienyl>3HHt^^ ethyl) - 

pyrazol 5-yl}~ pyriditfum bromide or 3 pharmaceuticaily aectpUble sali thereof ; 
i) U<7^cbpropy1fitnino--2-oxeerhyl)-3[(3-pheiiylnietljyl) pyr«zol-5-yl] 
pyridhmim chloride or a pharmaceutical iy acceptable salt thereof ; 
i) 3,5-bis- {l-(2-toieo-2"-y|-2-cK*oerJ!;!yi>^^ dibtomide and 

25 plvarmaceuticaily acceptabk sails thereof or a gha^aceutica&y acceptable salt 

thereof; 

k) l-{2-thieu-2 '-yt-2-oxoefiiyl> J [( I -phenyi-3 -phenyls ethyj) pyrasoi-5-yi]- 
pyridSmmu uhioride or a pharmsieeuiically acceptable sak Shereof ; 

}) 1 ~(2-(5" -metliyt-2-thienyi>-2-oKoeih3'i)-3-[(3-pheiiy]iiii?ihyl) pyrazoI-5-ylJ 
30 pyridiaimo. chloride or a phsmiacetittc-aRy acceptable salt thereof ; 

m) l-(2-&i«i-2 T -yl-2-oxoeaiyl3 3HI-piieay},3-{(3,5-draic£hyi pyrazoJ-J -yl) 
methyl)} pyrazal-5-yl> pyridiofmw chloride or a phaojiacsittieaily acceptable salt 
thereof; 
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n) I-(2»phenyl-2-cixcclliy]}-3-[{3'phenyIj«ei]iyl> pyr£*:nl-5-yl> pyxidiniam 
bromide or a jiharrnacemicaBy acceptable salt thereof ; 

o) !-(2-cyclopropyiaT^tto- 2-oxoetliyl) ?-[(l-iHi(Miyl-3-pljenyjiDe;tiiyl) pyrazol-5- 
yl]-pyridmufttt chloride or a phaimacettticAliy acceptable salt thereof; 
5 p) H~ (M^tct! t -pipcrid i ny l)-2 -ox oethy I ) 3- [<3 - phei ioxy me dry]") pyni5y>l-.5-yi]- 

pyildinium bramkte or a pharmaceutical^ acceptable s&k theseof; 
q) l'{2-pticiiyi-2M5xoethy^3-t(3-(3,5Hdimeihylpyriazol-] »yl) methyl) pyrai'oS-S- 
yll-pyridmium cidoride or. a pharmaceutical^ acceptable salt thereof ; 
r) i^2<5^nefey^2»thi^y])-2-s>xoe%l>34P>~<3^-dimetbyI pyi&Bol-j -yl) 

10 methyl) pyrazol-5-yIj pyridhiiuin chloride or u pharmaceutical! y acceptable salt 

thereof ; 

s) l-(2-phenyl-2-oxoerhy])-3-[(l-pheiiyS-3-pli6ii.yimivLhyl> pyra2:o^5-yl] pyridtnium 
chloride or apharrtaceniicaJlly acceptable sBLtrtfoeieoi' ; 

t) I -(2<5-me*iiyl-2-thicnyl)-2-(>xoetiiyI)-3-({3(2-cyclohexyl etiiyl)pyr3wi-5-yl} 
15 pyridbsrura chloride or a pharm&ceuti&dly acceptable salt thereof ; 

u) t -(2-cyelopnipylaTitifl o-2-oxoe thyl)-3- [(3 -<2-cy clohex ylethy t) pyrazol-5 -yFj 

pyiidinium chloride or a pharmacc*LticaEJy acceptable salt thereof; 
v) I-(2-pheisiyl-2-oxQetk>4)-3-[(3-(2-t;yciohcsyicthyl) pyrazoI-S-yl] pyridmiom 

chloride rrr a pharmacewticalry acceptable sail thereof ; 
20 w) l-(2-cyclopropylaiidncH3-oxe^y^^^ jryxazol- 

5-yl] pyrsdiiijurn. chloride or a phanriaceufically acceptable sak thereof ; 
x) 2-f24lifett-2'-yl-2-o>:oethyl)-3-f(3-phciioxyiriethyI.> pyxazcl-5-yf] pyridjmum 

chloride or a phannac«utica.tly acceptable salt thereof , 

y) 1 -12<l-ad^maKtylnm™o)-2-o^o$%|j--3-.[(3--pbeDylrncthyj.) pyraaol-5-yl] 
25 pyridiftium cbfork'le or a phairaaceuticaUy acceptable salt thereof ; 

7) 1 -(2-p]itiiyl-2-oocoetiiyI)"3-{p<3,5-dirricthylpyxazoKl*yl}inotiiyl)} \ -phenyl- 
pyrajeol^yi] pyndtoiurn broTrmte or a pharmaceutical ly i«:ceptab!e salt thereof ; 
aa) !-{2<4-:n2tro~2-tl3jertyl)r2-axoe^^ 

yl)-iiiethyi) pyraaoI-5-yrj pyridmiuan bromide oi a pfcarirmceiitjcaHy acceptable salt 
30 thereof, 

bb) ] -(2-(4-nUro-2 ^hisnyi>2 -oxoelhy I }-3 [{3"(2-cyclohexylethy l)pyrazoI-5 -y1 ] 
pyridinrum bromide or a pharrnaceuticaEiy acceptable thereof ; 
cc) l-(2"ltikn-2 '-yl-2-OKo©ihyiy-3-[{l -piic^y 1-3 -pheiroxy methyl) pyrazoi-5-yl} 
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pyridtnittm chloride or a pltartnaceteticany acceptable gait thereof ; 
dd) K2-(4-idtm"2-thienyl}-2"a:x.aefhyl)-3-[(^^ pyrazc-i-5- 

yI]pyridioium bromide or a ph^tiacsuticaHy acceptable Stilt diorxjof ; 
es) 1 <2-cyci»pit>pyl amino 2 -oxosrhyl)- 3 - [(3 -phen oxymethyl) pyrazoI~5-yl] 
5 pyricUnium chloride or a pharmaceutical!}' acceptable salt thereof ; 

II) 1 -(2-cyclopropyl ammo-2-oxoethy] )-3 -({ J -eyolnhexy 1-3 -(3 r 5 -dimethyl ) - ) - 

yl)methyl}pyj£efoie~5-yr| uyridinium chloride or a pharaiaceaikaily acceptable salt 

tfiereof : 

gg> I (2 (5 -diloi o-2 4liif£pyl)-2-TOcoeUiyI)^3-[(3 -ph tinoxym efhyl ) pyrazol-^y 1} 

10 pyririmiura bromide or a pharmacetidcally acceptable salt thereof ; 

iih) 1 -(2-pheriyl-2-oxoetl3yl)-3-[{1 ^)hanyl-3-pliejn>xyj^et]iy3) pyrjt2ol-5-y]] 
pyridmiam chloride or a pharniaceytjeally acceptable salt thereof; 
ii) l-(2-tJ^i-2 I -y!-2^xo«ajyi>3^{l -cyclohoxyl-3 -(3,5-dijiiefeyipyrazol- i -yl- 
met<iyl)py3:a?o^-5-ynpyn<Hnnim chloride or a pharmaceutkally acceptable suit 
15 {hereof; 

j>) 1 -{^-cycjopropyfai«mo-2-oxn>«iltyl>3-f(l -phenyl -3~pherK>xyir)ethy:l) pyraicol-5- 

y^lpyri^^Hum bromide or a phannaoenticany acceptable salt thereof; 
kfc) 3"(2-thieH-2 T -yl-2-oxo£*y3)-3^(l^pIiertyl-3- (2-cycbh^ylethyJ) pyrrol -5-ylj 

pyrsdtl\ts«xi ferofmde or a piiaimaceaticaHy acceptable salt thereof ; 
2W H) 1 -(2-lhiea-2 ' -yi-2-QXoetliyl >3-[ ( 1 -cyc]ohe#yl-3-phsoexymethyI) pyraKobS-yl] 

pyndmiutii chloride s>i a. pharmaceaticatlry acceptable salt iheteof ; 
nun) 3-[{3-phsisyfcratliyl) pyraml-5-yT} pyridine hydrochloride or a 

pharmaceutical ly acceptable sail diereof ; 

mi) 3-[<3 pheaoxynietbyi) pyraznl-S-yt] pyridine hydrochloride «r a 
2 5 pharmaceutical ly acceptable salt thereof ; 

«>) 3-[<3 f 5-tUm^hy]pyrfiaol-i-yhmPtbyI) pyr»zo2-5-ylj pyridine or a 
pharmaceutical ly acceptable salt "thereof ; 

Pp}3-[3-{2-cyclohexyl-ethyl>-pyr < iaol-5-y3j pyridine or a pharmaceuticaOy 
acceptable eslt thereof ; 

30 qq) l-(2-napi]iyl-2-oxo erhvJ)-3{(3-pheno?;ymethyl)pyrii/j£>l-5-yl]pyridsotiini 

bromide or a pharmacewtkaUy acceptable salt thereof; 

ft) l-(ph3Tiyhnethyl)-3[(3--pheByI nae£hyL)pyrazol^5-yl3pyiidmram chloride or a 
phamisceuiically acceptable -salt thereof ; 
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ss) l-<2-rtia«i-2'.yl-2-o(Ko «hyO-3[(3M"naphflo^) pyrasroi-S-yl] pyudmmm chloride 
OE a pfram-Laceutiealiy acceptable salt thereof ; 

it) 1 -<2-phenyl-2 otou&yO-B [3 (tbfeny 1 -2-yVm ethy l)pyrs zo 1-5 -yl Jpy rfd^ fmitrj ' 
5 chloride or a phannacetftic&By acceptable sail ther&of ; 

uu) l-(2-(5"methyl-2-Oiieny!)-2-osoeihj1)-3-|3{2^Iieny] ethyl) ' pyrazoK5- 
yl]pyriiHniuTO chloride or a pkarniaceuftcaHy acceptable salt thereof : 

10 w> l-(2-{5-m.ethyl 2-&ieayl>4-eso ethyL)-3-[3-(3-phe£lo?{y pro|jy]}pyrazi>l-5- 

yljpyridiuinm chloride ox & pharmaceutical ly acceptable salt thereof ; 

^-w)l-(isopropyi) 3[<3 T pteayllmethyI>pyf^D3-5-ylj pyiitUniran bromide or a 
pharmnceuticaHy acceptable salt thereof l 

15 

xx ) 1 <2-<5 ~metbyI~2-rhie*y3)-2-oxoeUiyl)-3 - [(3»Ui3opiieiiylmeiljyl)pyrazol -5~ 
yljpyridiniysn chloride or a pharmacouiiczilly acceptable avtit thereof; 

yy) 1 -{2-thien-2'-yJ-2-oxoe<hyJ^[(S-(N-raetliiyl4Rt}ole-3-yI methyl) 
20 yi]pynduihtm chlortd or a pharjoacentically accepmblfo Bait thereof ; 

zz) l-(2-n3pthyi~2-oxo -e^yl)»3[(3-Tiw6hyl>pyra^l-5-y^pyrkijiiJ^TO bromide or a 
pharrnaceiiticaily acceptable salt thereof - 

25 aaa) l-(2-(l,4 ben;;odioxan-e-6-ybaTTtino-2-oxoetl^ 

yljpyridinjynn chloride or a pkarmaeettticaUy acceptable salt tbereof ; 

bbb)|-(2 thie?i-2 ,I -yl-2-oxo ethyI>3{(3'phenyl)pyrda:ol-5-yl]-5 brome™ pyridhmtm 
chloride or a pbamtacenticaHy acceptable salt £fteret?f ; 

30 

eec> l~$-4hk^-°yl>3^<>eihy^ chloride sjt 

a phannacentically acceptable salt thereof and 

ddd)3~tt3i>iie)jyI)pyTazo!-S-y])]c i iJmolin? or 3 phairmaceulkally aceeptabk salt 
3S thereof. 



54. The method as claimed hi claim 52 t wherein, the diseases caused to he frsated are 



selected, from the group consisting of: 



a) 


Neurodegenerative disorders, 


40 b) 


Diabetes and Diabetic Vascular 


<0 


Intestinal Lfcssasss* 


d) 


Liver Disease*;, 




Cancers,. 




Cardiac Diseases, 
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g> GpthaSmic Disorders, 
1i> HIV Disease, 
i> ' Ryspiiatory Disease and 
j) Renal Discuses 

$' 

55. A. {^smetie coiJiposition comprising a compound represented hy fon«uIa.(I) : 




(I) 



or its cosn^tk-aily accqpiztbis saft in admixture with a cosmetically acceptable diluent, 
1 0 oarri er or excellent where! is 

R] is hydrogen or selected from linear 01 fa'snchsd (tVQz) atkyl, (CVCp) aJkerryl, 
CC3-C-) cycloalkyl, (Qp-C?) eycloalkeiiyl, bicycloalkyl, hjeycloalkenyt, 
heteroeyeloalkyL aryL- ataOeyl, hfiteroiKyt, hetejrcaraUcyi tind wherein one or more 

15 betei ua'amis when present are mdepetidettfly selected from O, N, or S and is optionally 
substituted, wherein the s&bstitnents are selected Ironi a first group consi sting of 
balogcii. hydroxy, ateo 5 ey?UK>, ymisto, oxo and oxime cr Jrom a second group 
consisting of linear cu branched (C, - €«) atfcyl. {C 3 • C;) cycloallcyl, alkyicycloidkyL 
perfialoalfcyk perhalocycloalkyl, aryL. atalkyi, alkyiaiyl, alky}hetero±iryj, aralkoxy^ikyi. 

20 perlialoatyl, alkylheteriKyclualkyl, heterocyciyloalkyk perhaloheleiocyciylcalicyL 
heSeioary}, bslero^alkyL ;tlkyfaryk perhaleheteroaryl,. aeyl, alknxyalkyi, thioalkyl and 
thioaryl. wherein the subsritufents from ssid second grotfp are optionally substituted by 
Rj^ and are optimally and independently bridged by -(CO)O, -(CO)NH-, -NR&-, 
-O, -S-, -(SO)- r {SOi% -(SQzJNH^ or -NH<CO>j . 

25 

Y if; selected from fke group contesting of null, (C t - C tJ ) dkyl-Z t>r (C 2 ~C E2 ) aikyl, 
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wJieiesn Z 35 selected from s^ifnr, oxygen ox totrogon: 

A flat! B are radeyencfentiy selected irvm NH, NR6 ? sulfur, oxygen or carbon *0 form a 
heteroarouiatic rmg system; 

5 ' 

R 2 , R? and Rj. are independestiy selected from a first group consisting of hydrogen : 
briogm, NOa > N-C(R a )(R y ), -NK«R*, -ORg, perhaloalkyl, -(CO)HRsR 9l <€0)R &t - 
CCOJORfc -OCCO>K*, -NM(CO) R B or from a second grwp cons tog of iiaear or 
branched <CI-C12)alkyl, (C2-C12)alkunyk (C3~C7>yc!oalkyl, (C5-C7)cycIoalikBn.>k 
EO bicycJoaJkyJ, btoydoalksrayi, heleroeycloalkyl, aryL araikyi, hetero?ayl ? hetecoaralkyl, 
wherein 013 a or more members of said second group whesa present sLre optionally 
subsfitntsfd by RIO .and ^vh^5Tm one or hete?oatums wdteai present are 

independently selected from Q,N, or S; 

15 R5 is null qx selected ftvrn &e group consisting of Imear or branched (CrC !2 )a]kyk 
(C 3 -C 12 }alkeriyt t (Ci-C^yeloalkyl (e 5 -C 7 )cyc4o3Jkeny| 3 bsoyeloalkyl; CH a (CO)R T> 
CH 2 (CO)NHR 8) CH 2 (CO)NK s R 9 , aad CHi(CO)OR 7 which are optionally sutat.tatolby 
Rhj, 

20 R fi anci R 7 are rodepemkastly selects from tJno grtwip consisting of linear or branched 
(Ci - C 3 ) atkyk (C 5 - C^cycloa&yl, alkylcydoalkyl, peEhaJoalkyk peihalocycloalkyj, 
aryj, aralkyL dkyiaryl, alkylbetcmaryl, ara&oxyfoiky], perhaloaryL 
alkylheterocycloalkyi beterocydyloalfcyl, pedvalaheterocyclyloalkyl, helercfaryl^ 
heteruaralkyi, alfcyJatyl poftafoheteroarya, 3cy] ? benzoyl, altoxyalkyl, tfuoalky] and 

25 thioaiyl wherein members of said group are optionally substituted by R] 0; 

Rf: said Rf are independently sefecfed from She group consisting of linear or branched 
(Ci-Ci2>lky!, alkoxyaryl, alkoxyalkyl, alkoxycycksalkyL alkoxysryU peihaloalkyL 
Cu)alkenyl, (C a C?)cycloalkyi, peih^ocycfoajfcyi, haJohetetocycJoalkyl, 
3d cyanohcterocj-cloaUkyl, peraalohsterocydoaJkyl, (C 5 -C7)cyck>aikenyl, bicyeloalkyi 
bicycloaikeayl, ketcrocydoafcyl, aryL araHcyl, heteroaryl. heleroaralkyL peihaloaryt 
perhalobeteroaryi wherein substiuienis of said groifp <ire optionally substituted by R J0 : 
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Kio is selected, from halogen, hydroxy, niito r cya?io P amino, oxo f pertedoalky] (C r C f ), 
or oxrrae; 

X is selected from group comprising of a haiide ion, scetate ion T perchloiaJe ion, 
5 snLformte ion ? oxalate ion, citrate ion,, tosylate ion, maleate ioa. mesylate ion, carbonate 
ioji, sulfite ion, phosphoric hydrogen ion, pho^hortate ion. phosphate ko. BF 4 ' and 
P*V 

provided when the groups / substituetite are nresenr ob same or adjacent cai'bon or 
nitrogen atoms they together may optionally form a five or a six or a seven numbered 
10 ring optionally contR>i*k>g one or more double bonds ami optionally containing one or 
mo*e heteroatnons selected from O, N„ orS. 



56. The composition as claimed in claim 55 5 which is suitable for 

a) reversing and preventing wrinkles, 

b) r cversiag and pre ven fcj ug fine U nes f 

c) promoting epidermal growth, 

d) photo protection, 

e} reversing and prevent nig skill dis coloration, 

£) rewrsmg a&d preventing age spots, 

g) conditioning and previa ting dryness, 

h) reversing. a*id preventing snatch marks, 

i) reversing and preventing bfenishes, 
i) skin care/ skin conditioning, 

k) reversing and pneveming senile xerosis, 

1) eendi lion ing isnd prevent in g sun bums, 

m) preventing and reversing the toss of collagen, 

n) improving skin texture, 

o) improving skin tone, 

p) enkmeing of skin thickness, 

q> decreasing pore size, 

r) restoring skin luster, 

s) minimizing signs of fatign-, 

t) redueinji: a^n.e, 
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u} ireatmeut o f T el an gieclnsia or 

v) improving the aesthetic appearance of hair and nails. 

57. A composition useful for the cosmetic application comprtsing an effective amount 
5 of a compound, with free radical scavenger, AGE breaker and AGE inhibitor activity, 
as defined tit claim 55 or its cosmetically acceptable satts contained in a cosrneticaliy 
acceptable carrier wbenwri $;3id composition is effective for stfeast one of fee following 
applications: 

10 a) reversal and prevention of wrinkles., 

b) reversal and prevention of fine lines* 

c) promotion of epidermal growfli, 

d) photo protection of skin, 

e) reversal, and prevention of akin disco] oration, 
5.5 t) reversal a»d pravenl inr! of age spots, 

g> coEJdilioning and prevention of dry spot, 

h) seversai and prevention of stretch marks, 

i) r eversal and prevention of blcmiabcs, 
j) skiu care and conditioning, 

20 k) reversal and prevention of (senile Xerosis, 

I) conditioning and prevention of sun bums, 

nfi preventing and reversing (fee loss of collagen, 

n) improving skin toxhne, 

o) improving ikiu tone, 

2c? p) enhancing of skin thickness, 

q) decreasing pore size, 

r) restoring skin luster, 

s) minimizing signs of fatigue, 

t) reducing acne, 

30 w) treatment of Telangiectasia and 

v) improving aesthetic appeavanee of hair artd nails. 



14? 



(270) 



^2004-529154 (P2004-529154A) 



58. The composition sis dotted in claim 55 or 57, m She form of a mlvtian, gel, 
ointment, lolim^ cream. lnicroernulsion aeposclj dipperisioa or milk. 

59. A method of cosmetic application with reversing and preventing effects on aging 
5 and wrinkling of the sforeu hy scavenging free radical, comprising applying an effective 

amount of a cosmetic composhic?n comprising a compound having the formulafj) as 
denned in cE&im 55 or its cosmetically acceptable sarts contained in. a cosmetically 
acceptable carrier. 



10 CO, A method of cosmetic application with reversing and preventing effects on aging 
ami vvr inkling of the skin. 

(a) by scavanging free radicals, (b) inhibiting fonrjitliou of AOS and (c) breaking 
preformed AGls, 

comprising applying an effective amount of a cosmetic composition comprising a 
15 compound with ftca radical scavenge AGE-breaker and AGEknOubttor activity 
having the ibrmnla(I) as defined in Claim 55 or Lis cosmetically acceptable salts 
contained in a cosmetically acceptable carrier. 

61. The method && cteimed in claim 59 or 60, wherein die eiisctivt? amensti is effective 
2 0 for reversing mid preventing of ageing. 

62. The method as claimed in claim 61 T wherein aging is extrinsic- aging' ajid/or 
intrinsic aging. 



25 63. The method as claimed in claim 62 ? wherein aging is extrinsic aging. 



(54. The method of cosmetic application as Claimed in claim 60 wherein said 
composition has reversing and preventing eOects on atleasf one of the following ; 

i) fine lines, 

30 ii) skin discoloration 

iii) age spots 

iv) stretch marks 

v) blemishes 
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vi) senile xerosis and 

veLJ Etfeventnig find reversing loss of collagen 

65. A method of cosmeiic application with condsrionmg a^d preventing effects in ddn. 
5 dryness and /or Sun burns comprising appjying an effective amount of a cossiutjc 

composition comprising a compound having the formula (1) as defined is claim 55 or 
cosmetically acceptable salts thereof contained in a cosmetically acceptable carrier. 

66. A method of cos-matte application wiih effects of promoting epidermal growth 
10 and/or photo protection, improving sidu texture, improving skin Icirs, enlianciag skin 

Ihtckness, decreasing pore size., restoring skin lusler, mknnxvsmg signs of fatigue, 
reducing ton©, treatment of ieUngieeiysia comprising applying an effective amount of a 
cos.rrMiE.ic composition comprising a cottiponnd with free radical scavenger* AGE 
breaker and AGE inhibitor acfJviiy%avin6 *h* fominla(J) as defined in claim 55 or its 
1 5 eosraeEically acceptable salts contained in a cosmetically acceptable carrier. 

67. 'Hi* method us claimed in claim 59 wfeetcas said compound is selected from the 
group comprising of the follow mg eompotjjtids: 

20 a) l.-(2 -Titeett-a* yl-2~o.xoetbyI)~3 -f(3-phenyl methyl) pyras»J-5-yl] pyridinhim 

bromide or a cosmetically acceptable salt thereof ■ 

b) l^ThMt-2'-yl-2H>xoetityl)-3-4(5-phciiyI methyl) oxaail-3-yl pyridmium 
bromide or a cosmetically acceptable &aJt thereof ; 

c) -tfiien-2 '~yl» 2-oxogthyl)-j»p- { i -(2-tliien-2 '-yl>2- ojcoethyi pyridmiutn-4- 
25 thio} methyi-pyrazol-S-yl J pyridirdutn dibmrrode or a cosmetically acceptable salt 

thereof ; 

d) 5 -(2- l , hi«o-2 , -yi-2-D^etriyJ)-3-{3 - { K3,3-dimethylpyrazol- t-yl) methyl} 
pyrazol-5-yI] pyridinmm bromide or a cosmetically acceptable salt thereof; 

e) t -{VTOfeiKZ ■ -yl -2-OXOeflxyl >-H {3 -phenylm ethyij - J - { 2-pyiidyl J -pyrarol - 5-yl> 
30 pyridmiura bromide oc 3 cosmetics Dy acceputde i-uti thereof j 

fj 1 (2»Thien-2'-yE-2-osoetliyl)-3-[3 {(S^riimcthyipynrzol- 1 ~yl) methyM -pyridyt} 
pyrazol~5-yf] pyridmlnm bromide or a cosmetically acceptable salt thereof; 
g) 1 42-(CycIopropyiamino)- 2-oxoelhyl] 3-^3- {(3.,5-dimethyl pyrazoH-yl) 
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mediyl}-pyraxoJ-5-yl]-pyridiii<wn bromide or a cosmetically acceptable safe {hereof ; 

h) I-{2<4-Nil:rO'2 ^hiaiyl)-2-oxowlh y 1^ - 3-[3 {(3 ,5 ~d imethy Ipyr azoH -yi) 

methyl hpyxazoi-5-yl]- pyridiDtam bromide or a cosmetically acccrptaMe salt 
{hereof; 

5 j) H2-Cyclc>propyJ^itio-2-oxoeifo> j l)-3[(3-pfaejD l yitmctiiyl) pjTazoi-5-yl] 

pyridinhiLH chloride or a cosmetically acceptable salt, thereof ; 

j) 3*5 -Bis- [I -(2^hiOT-2'-yl"2-oxoethyl)^pyTjdiiiium-3^i]"pyra?!yle dibnomide or a 
cosmetically acceptable salt thereof ; 

k) l-(2-Thiesi~2 '-y^2-oxoe€byt>-3-[ (l^saykT-p&enyimeUiyi) pyrazok'j-yijf- 
iO pyrids&ium chloride or a coscseHcaHy acceptable salt thereof ; 

I) l-(2-(5 r -Metkyl-2-Tbienyl>2-fl^0felhyl)-Hn-pJie£iyJme(byl> pyrazoi-^yl] 
pyridranim chloride or a cosmetically acceptable salt thereof : 
m> i C2-niieQ-2^yt-2-DXoefiiyJ) 3-f 1 -phenyl, 3- {<3,5^imcthyi pyrazoM-yO 
methyl)} pyxazoM-yl]- pyridimum chloride or a cosmetically acceptable salt 
15 thereof; 

u) ^(2~Pliesiyl-2-*xete*yi>3-[(3-pbe3i>in«>diyl) pyrazo^5-yl>- pyridmium 
bromide and cosmetically acceptable salt thereof ; 

o) 1 -(2-Cyclopropylammo- 2'Oxoottiyl) 3-f(l-phenyl-3-pbenyhnetiiy]) pyraso]-5- 
yJ^pyricJMuni chloride or a cosmetically acceptable salt thereof; 
20 p) 1-(2-(4-Beniiy 1-1 -piped dinyl)-2-oxo«^)yl) 3-[(3~phsmoxymethyl) pyraaol-5-yl]- 

pyridmhisxi bromide or a cosirneficaBy acceptable salt thereof" : 
q> i-(^f banyL-2 «xocfliyl)-3-[(3-C3.S-diiiieth>'Jpyra2ol-l-yO methyl pyraxol -5- 
yfj-pyridimnm chloride or a. cosmetically acceptable sis It thereof; 

i) I '(2-(5^MetiiyS"2-ThieiiyJ)-2"Oxosthyl)0-[{3 I "(3 r 5-dttrEettiyl pyrazoH -y] 

2 ^ )me!hyl)py nvzohS ^y t] pyridinium chloride or a cosmetically acceptable salt thereof ; 

s) 1 ~(2-Phenyl-2-o^octbyl)"3' j (1 -phenyl-3-pbenyb^ethyJ} pyrazol-5-yV) 

pyridiiiium chloride and ox cosmetically acceptable salt hereof ; 

Q 1 -{2-(5-Metbyl -2 tbi e»yl>2 oxoeihyl)-3 -[(3f2-oyi;labexyi tihyiypytaasA-S -yf| 

pyridinium chloride or a cosmetically acceptable salt thereof; 
30 u) l-(2-Cydopropyian5mo-2Kixt««hyl)"3"[{3-(2-cyc-lohexylethyl) pyrazo-l-5-y] ) 

nyridirihir.fi cbSoridf* -_,r s ■ro^meii c^lly aoreptnW!'? Sflb 'hereof ; 

v) 1 -(2-Phen.yl-2-oxoe?hyl> 3 «f ( 3 -{2 -cy clohe* ylelhy l> pyrazol- 5 -ylj pyri d&Bum 
chloride qt a cosmetically acceptable salt thereof : 
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\v) 1 -(2-Cyclopropy I)-3-|( 1 -cydobexyl-3 - plienybnethyi) 

|iyraiM>i-5-yf| pyridiiiitun chloride or a cosmetically acceptable G?tfi thereof; 
x) 1 (2-l'hiei}-2'-yl-2-oxoelhyl) 3-[(3-phenox.ytiietliyl) pyrtaoi--5-yl) pyudfrimiTi 
chloride or a cosmetically acceptable salt thereof ; 
5 y) !-[2-{] -AdamantyJamino) 2-oKoethyJ^3-[(3-pheny1mcthyl) pyrazol-5-yj] 
pyridmhim chloride or a cosmetically acceptable salt thereof: 
z) 1(2 -Fhenyl-2 oxoethyj) 3-[{:7-{3,5-dm^thylpy J r«'iKoI" 1 -yi)mefliyi)|! 1 -phenyl- 
pyra'zol~5-yl] pyrklinuwxi bromide or a cosmetically .acceptable safe ibereof ^ 
aa) l-(2-(4-Nitm-2-thicnyI)-2"Osoetliyl>-J4(Jl -cyclohexyl-3-<3,5- 
J.0 dioistliylpyrazoj-J-yi Jiteliiyl) pynt«oi-5-ylj pyridinitHn bromide or a cosmetically 

iiixep&bJe salt thereof ■ 

bb>l-C2^4-Ni^o^-thknyO-2-oscetbyJ)-3[<3-[2-cycEoli^yif,thyi)pyrazoI-5"ylj 

pyiirUsiinm. bromide wr & cosroetiestty acceptable salt thereof ; 

ee) I (2~lluefl-2'"yi-2 oxoethyl>3-[( I -phenyl-3-pbenoxysae%l) pyrazol^ylj 

I 5 pyridinhim chloride ox j» cosmetically acceptable salt thereof ; 

dd> i -.(2<4-Nitro-2-ajicayJ)-2^0ethyl}-3-[( 1 -phenyls -pbe«yimeihyl) pyrazob 5 - 
yl]pyridtimua bromide or a cosmetically acceptable salt thereof ; 
ee) 1 -(2-Cycfopropy]flmii)o-2-oxoctbyJ>-3-[(3-pheiiOTymelhyE) pyrazol-5-yi] 
pyricthiimn efrjoride: ur a ^mettealiy acceptable .salt diereof ; 

20 tf). ) -<2-CyclopK>pyIttmino-S-oxoefhyi>-3-[(i<cyeiohexy:"3 (3,5-dimadiy] 

pyrasoletoeshyl) pyra£el-j-yl)mediyl>pyrasule-5-yn pyiidiaium chloride or a 
cosmetically acceptable salt thereof ^ 

gg) I - (2 (5 <:hloro-2-$hicnyI)-2-oxoe<hyl }-3 [{3-phenoxymetbyD py razohS -yl ] 

pyTidinitrm bromide or a oosmeticnily arceptabie salt die-roof; 
25 hh) 1 - (2-PheJiyl-2-0xOethyl>3 - [{I -phenyl-3 -phenoxym ethyl) pyirecoi -5 -yt] 

pyridimum chloride or a cosmetically acceptable salt thereof ; 

i0 I -(2-Thieft-2^y}-2-{raethyl> 3 - [( J -cyck>hexyl-3 -(3 , 5^f haetiiyipynttoj- l-yl - 
melhyl)p>TasiDl-5-yI]pyiidinium chloride or a cosmetically aceeplabte salt thereof; 

Ji) A^-cycltjp*upylauiiwi-2^jxc*yhy^ pyrazol-5- 
30 yl]pyiidinium broinide and cosmetically acceptable salts thereof ; 

kk) ^-(2-Thieiv2 J .y3^2^>xos;thyl)-3-[(l-pheny^3~ {2~cycSoJ3e*ytetixy]) pyr.azol-5-yl} 

pyridinmm bromide or u cosmetically acceptable ^dS thereof ; 

1 1) .1 -(2 -Tfi iezi-2 *-yl-2 -oxoethyJ)-3 -| ( 1 -cyclohexyl -3 ~phpP,ojcynj ethyl ) pyrazoK 1 ?- 
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yE] pyridiHium chloride or a cosmetically acceptable sail thereof ; 
mm) 3-f(3-]^e»rylme&y1) pyraaoi-S-yi] pyridira: hydrochloride ot a 
OOsmeticaUy acceptable sail thereof ; 

mi) 3 ~[(3~P1 j*nosy rnethyP) pyra^rjI-5-yl] pyridine hydrochloride or a. cosmetically 
5 acceptable salt thereof ; 

oo)34(3,5-Dunethylp>TazoJ-l-yI~mefiiyj) pyraOTt-5-y].) pyridine or a cosmeticaily 
acceptable salt thereof; 

pp)3-[3-(2-Cyclohcxyl-e&yl>-pyrazolo -yi] pyridine or a cosnwtiyally acceptable 
salts thereof ; 

! 0 c&q) i (2-NaptfcyJ 2 oxo eUiyI}-3[(3-plif^oxym^hyi>pyr^z^5-yIjp>Tldiid«m 

bromide or u cosmetically Eicceptable sal! thereof ; 

rr> i-(Pheuyimf?di.y])-3[(3-phenyl m^yl)pyra;a>l-5-y5}pyritHnium chloride or a 
cosmetically acceptable sa]t thereof ; 

15 

js) l-(2~TbiCttr2'-yi-2H3S<j elbyi)-3 [{3(-l -naphthyI)pyrssv:ol~5-yi]pyridjaKim 

chloric or a cosmetically acceptable salt liieraof ; 

tt) K2 "Ph{siyl-2o^oethyi >-3p (tlu=a yl~2-yt-me£hyl)py maze I- 5-y 1 jpyri rtimma 
20 chloride or a cosaietically acceptable salt thereof ; 

uu) l <2-(5~memy]-2-thi J s£ ! yl>-2-oxoethy3)-3-p<2-pJhsnyJ ethyl) pyjasooI-5- 
yljpyridittruro ehioddo or a cosmetically acceptable salt thereof ; 

2S w> l-(2-(5«Msfoyl 2-thieiw1)-2-oxo eSiyO^p^-ptosncay propy!)jpyiazo1-5». 

yHpyndmi^m chloride or n coainericaily acceptable salt thereof j 

w^r)l-(Isopropyl)-3[<3-pbenylmctby5)pynaxo^5 ylj pyridrrmun bromide or a 
cosmetically nccsptsbls salt thereof ; 

30 

Jix) I -(2-<5-me&y!-2~ thienyl)-2 -ox oelhyl )-3 -ft3-tb iophenylniethy] )pynisol-5- 
yllpyridfaiium chloride or a cosmetically acceptable salt thereof; 
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yy) K2-Tiiiea-2^y|-2-rao&tJ3yI>3l(3-(N-metliyl--ia^le"3-yl raethyS) pyrazoJ-5- 
yl]pyridmhim chloride or a cosmetically acceptable celt -hereof ; 

kz> J-(2-N T apthy1-2-oxo^tbyl)-3[(3-n3ethy])pyrcL?ol»5-yl]pyridmiiJni bromide or a 
5 cosmetically acceptable unit thereof ; 

aaa) I-{2-( 1 ,4 bec^o&oxane^y ^Mnmo -2-toc o ethyl [(3-hfjrtyh-ceth.yl>|>yra2a>l"5- 
yljpyridmium chloride and or a cosmetically acceptable salt thereof ; 

10 bbh) K2-Hrifia-2-j/i-2-ox.o ethyJ)-3[(3-phenyJ)pyrwx.J"5-y^p>^dinuun chloride qr. 

a cosmetically acceptable sale thereof ; 

ceo) lH>Thien-2-y])-2-OTtoe£hyi>3t(3-p^ chloride or 

A co&meiicafly acceptable salt thereof and 

15 

ddd) >-[<3-piienyl)pyraz:ol-5-yJ)]qumoHne or a cosmetically acceptable sglt thereof. 

&8. The method as claimed in claim 60, wherein <;aid compound is selected from tlie 
20 group consisting of She flowing compounds; 

a) l-(2-Triieji-2 , -yJ-2-ox<>3*liyl>-3-l<3-phfiaiyi methyl) pyrssoI-5-yl] pyridinrum 
bromide or a cosmetically acceptable salt thereof; 

h) I-(2-Tlskn-2' yJ-2-tL\oethyl)-3-[(5-plieiiy[ mefhyl) axazol-3-yJ pyridinmtn 
25 bromide or a cosmetically acceptable salt thereof ; 

c) l-(2-thira~2Vy},2-oxoethyD {i-(2-aiict)-2^yl>2-OKoetl\yi nyndimum-4- 
thio> inelhy^pyr^o^5-yi ] pyridituuirj dibiomide or a cosmetically acceptable? salt 
thereof ; 

d) 1- C2»Thien-2'-y!-2-oa.oetiiyl>-3~[3- ( I <3>dixnethylpyras ol-l-yl) methyl} 
30 pyrazoUSyl} pyddbiiim bromide Or a cosmetically acceptable sail hereof ; 

e) 1 -(2-Thiani-2'-y1 -2-au>ethy IKH {3 ^phetiytmethyj } -1 - {2-py sidyl) -pyrazot-5 -yl]- 
pyridjiihnn bromide or & cosmetically acceptable salt thereof ; 

f) 1 -C2-'!hkf i -2'-yl -2-wwrelhyJ }-3~t 3 <(3 S 5 -dimolh yLpyrazoI- 1 -yl ) methyl.- 1 -pyri dyl } 
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pyrazuli-vyi] pyridirmist bromide or a cosmetically acceptable salt thereof; 
g) J 42-(Cyylopffop>"kitta>.t>}- 2-oxoethyI] 3~[3- {(3 .5-ds methyl pyra?,o{- J -yi) 
rnethylj-pyni^Ql^-yJl-pyricEiiiiiim] bromide at a co$trjetic35Iy acceptable salt thereof 

5 h) l-{2-(4~Kitfv-2-liii$i\yl)-2<yxo<ith.y\}~3~i3 {(3.5-dimethyIpyraOTl-I-yi) 

methy3}-pyrazoJ-5-y3> pyridblhim bromide or a cosmetically acceptable salt 
thereof,; 

j) ! -(i-Cyck>propy.lacji)tRi-2-a^ct!^t)'/>-S[(3-pi3enylTryiihyO pyra7.ol-5-yI] 
pyridiiJitro chloride Or a cosmetically acceptably salt thereof ; 
3# j) 3 f 5-Bi$- [I-(2 -thien-2'"yl-2'Oxoethyl)-pyridkiiuin-3-yl3-pyr3Zoro dibrttmide or a 

cosmetically acceptable soft thereof ; 

k) 1 -(2-TMdi"2 ^-yL-2 -wcoethyl)-3-jCa -ph^ny 1-3 -pbcttylmethyT) pyrazol-5 -y 1 ]~ 
pyridimam chiorisie or a cosmeticaUy acceptable salt thereof ; 
I) H2-(3 ' -MethyI-2-TM enyT)-2-oxoelbyi)-3- [(3 -pheny imeflryt) pyraznf-5-yl] 
15 pyiidrnrafsi chloride or. a cosmetically acceptable salt thereof; 

m) 3 <2"17iiea^2 , -yI-2-t>XE«efcy1) 3-{ 1 -phenyl,?- {(3 ,5 -dimethyl pyiasol :^yt} 
roatbyO} pyrazobS-yljj- pyridiimiin chloride or a cosmetically acceptable sail 
thereof; 

li) I -{2-Phenyl-2-oxoerhyl)-3-{(3-pheiiylmetbyl> pyra?,ob5-yI]- pyridinrem 
20 broimdfl Bad cosmetically acceptable salt thereof ; 

o) 1 '(2-CycfopnjpyJnTriino- 2-oxoef hyl) 3-K 1 -pheiiyl-3-pheayi™e&y)) pyramid-?- 

ylj-pyndSti^Bn chloride or a cosmetically acceptable salt ther-sof ; 

p) l-{2-(4>Bcw^yI-t-pJp&ridiri.yl^2^>xoethy]) 3-{(3~phtmoxyme&yl) pyrszoM-yl]- 
pyridinjom bromide ota co&Jieiically aceeptebfe sail thereof ; 
25 q) l-(2"Pbeiiyl-2-oxoelhyJ)-3.[{3-(3,S-dimetl3ylpyrazobi-yI> methyl) pyfaHol 5 

yt]~pyricHnswm cMoride or a cosmetically acceptable suit Eherepf , 

r) b(2-(5-MelbyU2-ThicTiyl)-2-oxoBlh-yi)-3-K3 1 -(3,5Hliiiiethyl pyraz^-f-yl ) 

xnethyJ)pyrazoI-5-yl3 pyddirmmi chloride or a cosmetically acceptable salt thereof ; 

s) 1 - (2-Pbcny 1-2-oxoethyty 3-[( 1 -p bensyI-3 -piienybnethyl) pyrazol-5 ylj 
30 pyridmiu!^ chloride and or cosmetically acceptable Kali ihe-reof ; 

c) 1 -(2-(5-M etftyi-2 Ibieny \)-2 ^oxoethyl)^ -[(3 (2-cycIohexyl e riiyi )pyrazol-5-y lj 

pymUmum chloride or a cosmetically acceptable salt thereof ; 

u) 1 -(2-Cyd opropy la mino-2 -oxoeihy]>3 ^{3 (2- e-yclohc^yldhyl) pyrazo]-$ -yl] 
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pyridimimi ciiloxifie or a cosmetically acceptable satt thereof : 

v) 1 -(2 -Phenyl- 2-oxoufchy]> 34{3-(2-«yclohsjty?etb,yl) pytazol-5 -yl] pyridiiiitEm 

chloride ojc a cosmetically acceptable salt thereof; 

w) I -(2~Cycl opmpyhmiin o-2-o>methy1>3.-f (.J -cjvlobfflxyi -3 -ph srtylmethy!) 
5 pyrai»l-5-y] j pyndinivm chloride or a cosmetically acceptable salt UiereoF ; 

x) 1 -(^-Thkjn^^yl^-PxoetfiyO-^- KS-phent^ynrittiliyl) pyrazol-5-yl] pyridifuum 
ohhsaide Or a cosmetically acceptable salt thereof ; 

y) 1 ^2Hl-AdamMiryIamiao)'2"0^oetijyl]-3-[(3-pben.y1metby 0 pymaftl-5-yi] 
pyridimom chloride or a cosmetically nocepluble salt thereof: 
10 a) ]-{2-Ph«iy]^-oxoediyl)-3-f {3^^-dim*tii(yljyTazoJ-l-yl)melhyJ)} 1-phmyJ- 

pyrazoI-5-ylJ pyridinivtm bromide or a cosmetically acceptable salts [hereof; 
aa) I <2-{4-NitEO-2 ~ih iercy]^2-axoethyS>3 -1(1 -cycloh e*yl-3 -(3,5- 
dmneLhyJpycarcfi-l-yJ raeihyt) pymml 5-y!} pyiidimum bromide or a cosmetically 
acceptable salt thereof ■ 

1 5 bb) 1 ^2-{4-Nitro-2^knyt>2-osoetl5yl)-3K3-(2-<ycWbesytediyI)pyraxol-5-ylj 

pyridinium bromide or a cosmetically acceptable salt thereof , 
cc> l-(2-Thien--2*-y^2--oxoeliryi)-3 [(l^bei^-5~pheaoxymethyl) pyrazofS-yl] 
pyridmsum chloride or a cosmetically acceptable salt thereof ; 
dd) J -(2-(^-is|itjro-2-thjeni'J)-2^>xoeth3'l)'3-[(i phenyl -3-phcrtymjsthyi} pyrazoI-5- 
20 yl]pyriduiiani bromide or a cosmelicaHy acecplnbta salt thereof ; 

ee) 1 <2-CycIopropyl^mno-2<>xoeT!^'l)"3"[(3"pheno^yme5hyO pyrazol-S-yf] 
pyridinhim chloride or a cn&meta'eaHy acceptable salt thereof; 
fit) I-<2-Cyc i.opropyIamtfto-2-oxoc?thyi>-3 - [(1 -cy cIohexyKJ-<3 ,5 -dimsthy 1 
pyrazoJe)aneihyE) pyrazol^l-yl>inethy])pyra^ae-5-yL] pyridinhim chloride or a 

2 5 co&tn e£ ica3 Jy acceptable salt thereof ; 

eg) 1 -(2~<5~Ch3 wo~2-thiray!l>-2-oxoe^yl )-3 -f<3 -pherioxymotfayl) pyrazol -5 - yl ] 
pyridimum bromide or a cosmetically acceptable salt thereof ; 
Mi) l-(2-j > henyS-2-oxosthyt)-3-{{ 1 -pJiceyi-3-phenoxyiiietliyl) pyni2;oJ-5-yl] 
pyritenium chloride or a cosmetically acceptable salt thereof; 
30 ii) l-(2-l'hfeil~2 > ^j"2-oxoefiliyI)-3-[0 -C3'clohexy]-3"{3 ? 5-dijiicjhylpyiszoI-l-yi- 

methyl)pyra2ol-5"ynpyridiratrm chloride or a cosmetically Acceptable salt thereof ; 
\\) 1 -{2-cyclapropyiammo-2"OxoeyhyI)-3-[(l"phenyl-3-ph£riOxymetIiyl) pyrazol -5- 

yljpyiidinimn bromide a^d cornet fctiliy acceptable salts thereof ; 
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kk) 3 '(2-ThKn~2'-yl-2-oxiyislhyiy^{(l-phe^yl.3- (2^-dohexy3e&yi) pyrazoUS-yl] 
pyridine bromide or ft cosmetically acceptable saK thereof ; 

II) K2"TM?.n"2'~yl"2"OxoelbyI>~S"t(< -cyejohcxyl-3-primoxyTttefliyJ) ' pyrazoJ-5-ylJ 
pyridirmmi chloride or a cosmetically acceptable salt thereof; 
5 mm) 3-[{3-Phcny[rnefhyl) pyraftoll-5-y.fJ pyridine hydrochloride os a cosmetically 

acceptable salt thcnof ; 

nn)3-|;<3-Pheiaasy?«efhyl) pyrazol-5-yl] pyridine hydrochloride or a cosmetically 
acceptable saH thereof ; 

oo)3 [(3>Dimerhylpyrazol-l-yl-rne&y3) pyx 3 zc4-5-yl] pyridine ok a cosmetically 
10 acceptab] e salt thereof ; 

Pp)3-[3-(2-CydokexyI-&tJliyl)-pyritv;o]-5-y]] pyridine or a cosmetically acceptable 
Hiitts tijfiteof : 

qq) l-(2 ^Napta yI-2 -oxo sthyE)-3 [(3-pihsHQ jcymeihy t}pyra20l-5 y Ijpyridimum 

bromide or a cosmetically acceptable salt fliereof ; 
15 it) l-rPheuy!rnelJhyi)-3{(3 phenyl Tne&yl)pyr3ZOl-5-yi]pyridhTmm chloride or a 

cosmetically acceptable salt thereof; 

ss) 1 ^l-Tliien-2*-yl-2-<«<J e&y t)-S {&{- 1 -tiap]5thyl)pyra^oN5-yl ]pyridjnuim 

chloride or a cosmetically acceptable salt thereof ; 

It) .1 J2-?l way hi oxoefliy 1 )-3 f 3 (rliieiiyl-^-yl-rnethy DpyrayjoJ-S -y Ijpyridraium 
20 chloride or a c»<«tieticahy acceptable salt thereof: 

uu) l-(2^5-methyl-2-thierryl)-2-oxoethyl)-3~[3(^-P^enyi ethyl) pyra^oI-5- 
yllpyiidiniwui chioride or a cosraet icaUy acceptable <&Jt thereof ; 
vv>}-{2-(5-MBlhy] 2~*hieoy]>2-oxo e&yl)-3-[3-{3-pinsnoxy propyl)pyrKol-5- 
y^IpyridTniuBj eMorkle or a cosmetically acceptable s^H thereof ; 
25 vw) l-(lsc9ropyl>"3fO-pheri5-'lme^yl)pyi , aaoI-5~yl3 pyridmiurri bromide or a 

cosmetically acceptable salt thereof ; 

xx) 1 ~(2^5^ethyl-2Ahm\yiy2-i>XQrthyl ys - f(3 4hi ophenylmcihyl}pywol -5- 
ylJpyridimuTn chloride or a cosmetically acceptable- salt thereof ; 

yy> L-(2'TIii^2 , -y^2^oxaethyl)-3[(3^ mctiiyt-rj|dole-^-yl methyl) pyrasol-5- 
30 yijpyridirjuin chloride or a cosmetically acceptable salt thereof ; 

zz) H2-Napthyi-2^xe^etlryt)-3K3-mcfo^ bromide or a 

cosmetically acceptable sat! thereof ; 

aaa) 1-^2 -(1,4 bc^odio?tarje-6-yI-anurio-2-osoethyl)-3[{3- 
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henyinisrJl3yl>jyiazio3-5-yI3pyridin3um chloride and or a cosmetically acceptable 
salt thereof; 

bbb) ] H2-Thien-2 ■ yl~2-oxo ethyl!)-:? [(3~plitaiyi)pyra2x>l 5-yLJpyridioium. 

chloride or a cosmetically acceptable sail thereof ; 
5 cce) I -(2 -Thien-2-yl)-2-oxoethyl}-3 ['(3 -pheciyI)pyrHZoi-5-y IJquinoi mimw 

chloride or a cosmetically acceptable saU thereof &od 

ddd.) 3^[(3 plienyl)pyta/ol-5-y!)lquiiK)liKg or a cosmetically acceptable salt 1 hereof. 

&9. The method as claimed in claim 65, wherein said compound is selected from the 
10 group comprising of the following compounds; 

a) !-{2-TbiLn-2''yV2™oxoethyt)-3-[(3-pliettyI methyl) pyrazol-5-y]] pyridirnvrri 
bromide or 3 cosmetically acceptable salt thej-enf ; 

b) l-(2"Thien"2 ! -yi-2-o?toeibyl>-3-{<5-plR^yl methyl) oxazol-3-yl pytidmhim 
15 bromide or a cosmetically acceptable salt thereof ; 

c) 1 -(2-thieTi-2 , -y3-2-ox.oethyl)"3-[3-{i-(2-tli3eii-2^yl>-2-o^oetbyl pyridimnm-4~ 
fchio} melhy£-pyray_ol-5-yl ] pyridinium dibromide or a oosmelicajly aceeptabie fifth 
thereof ; 

d) i -(3-T hkn-2* -yl -2-o* ee T hyfl-3 ■• [3 - { 1 ^<3,5 "dimethylpyrazol- 1 -yl) methyl } 
20 pyra7ol-5-yi] pyridmiam broaside or a cosmetically acceptable salt hereof ; 

e) * H>Thkn-2*-yi-2 -o*oethyi)-3-[ {3-phcayiTn ethyl} - 1 - (2-pyii dyl} -pynKto»-5-yQ- 
pyridiiiium brosnide or a cosmetically acceptable salt (hereof; 

f) 1 <2-Thieii-2 '-yl~2-oxoethyl>-343 {{3,5-dimethylpyrazoM-yl) metJiyi-1 -fryridyl) 
pyrazol-S-yi) pyridlnkiiil bromide or a cosmetically acceptable ^h thereof ; 

25 g) J-[2-(CydoptopylaminoV 2-oxoethyl] 3H£4{3 J 5^irr^hyl pyrazol-l-yi) 

iiiethyl}-pyruzol-5"yl]-pyndini«ni bromide or a cosmetically acceptable salt thereof; 

h> 1 - {2-(4^Nitro-2~lhfenyi>2-oxoefhyt}-3-[3 «3,5-dimethylpyra2ol-3 -yl) 

methyl }-pyra7j>U5-yl]- pyridinium bromide or a cosmetically acceptable salt 

thereof; 

30 i> H2-CyclopjrapylaiJiit!o-2-oxoethyl)-3[(3-phenylTnerhyl> pyrazaloyl] 

pyridinium chloride era cosmetically acceptable ssalt thereof: 
j) [l^-tldeo^'-yl^-oxoethyQ-pyridinium-S^yiJ-pyrazoie dibromide OT a 

cosmetically acceptable sal!, thereof: 



AS9 



(280) 



^2004-529154 (P2004-529154A) 



pyridmium chloride or a cosmetically acceptable sa£t ihecreof ; 

pyridkimm chloride ot a cosmetically acceptable salt thereof i 
5 m) l-<2-Thien-2^-y]-2-oxocMhyi) 3-^pherjyU-{(3,S^methyl pyrrol -J-yl) 

jftetliyji)} pyrazol-S-ylj- pyddmiiim chloride or a cosmetically acceptable salt 
thereof; 

n) 1 (2"rhoay[-2-axoeThyI>-3-[(3-plienyliije(;hyl) pyra2ol-5-yl> pyrsdmuarn 
bromide and cosmetically acceptable salt (hereof : 
10 o) tH^-Cyclopropylmmrso- 2-oxoethyl) 3~[{I-pheiryl-3™phcnylmetbyi) pyrazol-5- 

ylj-pyridtniuni chloiride or a cosmedcaliy acceptable salt diereof ; 
p) ]-{2-{4-Bcii2yi-i-pjperi<lmyl>2 oxoe&yi) H(3-phmoxyro ethyl) pyrazol-5-yl]- 
pyridEriuin bromide or a cosmetically acceptable saft ibereof ; 

q) 1-(2-Phenyl-2^xoetIiyl>-34(3-(34^mietl3yIpyrazoi-l-yl) metbyl) pyrazol-S- 
1 5 ylj-pyridmiuni chloride or a cosmetically acceptable salt thei^of i 

r) lK2-(5-Meaiyl-2-lbfwiy0-2»osoefhy0-3^(3 i -(3 ; 5-difn^(:byj pyrra>M-yl ) 
TOethyi)pyrazolo-yl J pyridfnium chloride or a cosmetically acceptable sail Ihcraof ; 
s> M2-I^nyl-2^xoethyl>3-[(l -phenyl-3-phenylmethyl) pyi-a7ol-5-yI | 

jayiuMamm chloride and or cosmetically acceptable sah thereof ; 
20 t) l-{2-P -Methyl -2-dd«ryl)^o5KHiihyi}-3 -[{3 (2-cycIoliejiyl ethyl)pyrazo!-S-yJ3 

pyridinium chloride ar a cosmetically acceptable &ait thereof ; 

v) 1 -(2-€yclopr opy laminy-2-oxc-e %l)-3 -f(3-{2-cy elohestyl ctfbyl) pyra zol-5 yij 

pyridinium chloride or a cosmetically acceptable salt thereof ; ' 

v> l-(2-Pheny^2-oxoethylV3^(3-(2-cyck>he^yletby() P yrazoh5-yt] p^Tidinium 
25 chloride or a cosmetically stcceptafeJe salt thereof ; 

w) 1 -(2-CycEoptopyJftrairH>-2~oxoe%t^ pyra^ol- 

5-yi] pyridmitiiK chlonde or a cosmetically acc«p table suit thffretif ; 

x) l"C2-I'hieji-2'-y!-2-c)xcielhyl}-3-[(3-pbeK-axymelhyi) pyrsxol-S-yl] pyridiDfam 

chloride or a cosmetically acceptable sal; thereof ; 
30 y) l-[2^1^Adaina^tylaiK3no)-2-oxc^ihyl]-3-[{3--pl3eByliTictl>yl.) pyrazoKVyl} 

pyridinium chloride ora cosracttcaEly accepiable salt thereof. 

1 - (2-Pbcnyl-2 -oxoethyl)-3-C {3 -(3 ,5 -dirnethylpvrazol- 1 ->4)meibyf) } 1 -pbenyl- 

pyrazoVS-yY) pyridinium bnnrdde -ora cosmetically acceptable fist Its thereof ; 
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aa) 1 ^4-niiro-2-n™3iyl)-2"OXO^ 1 - 

yiy-methyl) p>Tazoi-5-yij pyrMuiKHH bromide or a oosiceticatfy acceptable salt 
thereof ; 

bb)H2<4-Ns£fii-2-lhx^ 
5 pyridfrtium bromide or u wisroeticaQy acceptable salt thereof j 

cc) K2-rhtMi"2'-yi-2-Osoeaiyl>3-[{l -phcnyi-3i5henoxymetty|) pymz^S-yl) 
pyridmiran chloride or a cosmetically acceptfible salt tkar&of ; 

dd) 1 <2^-Nitrc^2-tfiieiiyl>2-ojLoeflTyn-3-f (I-phenyf-3-phenylrnethyi) pycazol-5- 

yi}pyn<Jiui^2iG bromide or a cosmetically acceptable salt Shereof; 
ID ce) l<2-CycIopropyi^iino-2-oxoeftyl>3-[{3-pherio}i.j'iHcrJiyD pyrazol-5-yl] 

pyridirdtuji chloride or a eosmebeaUy acceptable saft thereof; 

if) i -(2-Cy elopropyl&m irto-2-oxoemyl)-3 -[( 1 -cyclohex:y i-3 -{3 ,5^ dirael hy* 

pyrazole)metiiyl) pyrazsl-l^yl>n^ethjI>pyiTi?oii3-!5-yJj pyridmium chloride cjr a 

cosmetically acceptabJ s sab thereof ^ 
1 5 gg> lK2-{5^bloro-2-thic^yl)-2-ojt*ie»hyi)-3-{(3-pheflOxjTOethyl) pyrazoi-5-yIj 

pyrkUnhua bromide or a cosmetically acceptable salt thereof ; 

hS) I -C2 -Phenyl-2~f?xoethyl)--3-rCl -phenyf-3 -phexioxyiRetbyl) pyrazoi-5-yl] 

pytidinirtsa chloride or a cosmetically acceptable s&ll thereof; 

ii) 1 -(2-Thien-2'-yf2-oxoc?hyl) ^-KlMiycktoyW^i^-duiielliyipyr a^l-J -yb 

20 msthy t)pKi!zol-5-yl]pyridnii«m chlm-ide or a cosmetically acceptable salt thereof ; 

jj) i^-cyclopfopytoin«-2^Koeyhyl>-3-((i-piienyi-:VphenosyiTiti*hyI) pyrrol.-?- 
yOpyridmiurii bromide atid cosmetically acceptable salts thereof ■ 
kk) l-(2-.Th!^.2'~y^2 oxo&lhyl) 3 j(l phenyl 3 [2-cyclohexyleib.yf) pyr.aao^5-ylJ 
pyndimam bromide or a cosmetically acceptable salt thereof ; 

25 H) 1 -(2-'nHcn-2 ' yi-2 -uxoethyl)-3 -f ( 1 -cy elohexy] -3 -pbenoxym ethyl) pyraxol- 5-ylj 

pyridiijhlRi chloride or a C05nnedca0y acceptable salt thereof • 

mm) 3 t(3 PbenylrriOtbyl) pyrazoI-S-yl] pyridine hydrochloride or a 
cosmetically acceptable salt thereof ; 

ren )j-I(3-I , h£iiSKjTTi ! etliyl) pjTa£oI*5-yl) pyridine hydrochloride or a cosmetically 
30 acceptable salt thereof ; 

Oo)3~f(3 J 5-Dfr3iethylpyra2oi-f-yl-msfh}']} pyrazo!-5~y|} pyridine or <4 cosmetically 
acceptable salt thereof ; 

PP)S-[H^y< ; l°be)?yl^5t]3yl)-pyra3oI-5-ylj pyridine or & cosmetically acceptable 
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satis tkereof ; 

qq) I -(2-NaptfcLyI.-2 -oxoetfiyt)-3[(3-phenox>TOetriyJ)p3T:a^l"5-yI]pyri.diKHim 
biomkk or a cosmetically acceptable salt thereof ; ' 

it) l-(PhenyImethyl>3fC3.p]ienyl ra ethyi^yrazal- S -ylJpyrjdmTOm cMaride or a 
5 cosmetically acceptable salt thereof ; 

ss) I -(2- Thieri-2 '-yi-2^xoethyI>3[(3(»l-^*pr t i|iy|)pym™l-5-y^pyridiimim chloride 
or a cosmetically acceptable suit thereof ; 

It.) 1 -(2-Phejiyl-2 oxoefnyl)-3 [3{tbienyl-2-yl"inethy ! >pyra2Bl-5 -yl]pyridin wm 

chloride or a cosmetically acceptable &alt thereof ; 
10 uu> 1^2-(S-metbyl~2 Uiiei3yi)-2 cxoethyl>3-! 3{2-phe«yI eifeyl) pyrazcl-5- 

yljpyridinsum chloride or a cosmetically acceptable salt thereof ; 
vv) l-<2-(5-Methyl 2~thienyl)-2-oxo etfayl)-3-E3-(3-pherioxy pr«pyS)pyra;rol-5- 

yl|pyridiTiiuiri chloride or a cosmetically acceptable sa& thereof ; 
ww) Mi5opropyl>3f{3 phenylmethyOpyrazol-S-yl j pyridimiun bromide or a 
1 5 cosmetically Acceptable salt thereof ; 

xx) l-(Xr(5 -methyl »2"thteEyl)r2-Q*Getfiyr^ 

pyrididum cixlori.de or a cosmetically acceptable .salt iheruof ; 

yy> l-(2-l-hien-2 , -yl-2-oxoetlty!>3K3-<N-iiiei:hyl-iaJo1e^-yl methyi) pyrazoM- 
yljpyridimnm chloride or a cosmetically acceptable sait thereof ; 
20 zz) l-(2-Nap^yU2^xo-ethyj)'3[(3.^ediyl)pyraKoi-5-ylJpyri^nn»(ii bromide or a 

cosmetically acceptable salt thereof; 

aaa) bena»d^>xfine-fi-yl-arnirto-2-oxoBibyO -3 {(3 -heiryhtte^hyl ) 

pyra^]-5-yl]pyyidiomm chloride atJd or a cosmetically acceptable salt thereof; 

bbb) H2-Thien-2-y|-2-oso et^](yl)-3fC3-pbanyl)r>y^a^.oI-5-yi]3^yr^fS3ll^^f!n 

25 chloride or a cosmetically acceptable salt thereof ; 

ccc> H2-TIimu-2^I>2-«w»^^ 
chloride or a cosmetically acceptable salt thereof and 

ddd) 3-[{3-phcnyi)pyra^ob5^yi>]qaino1.tDe or a cosmetically acceptable salt 

thereof. 

30 

70, Ibe method as claimed 333 claim 66, wherein said compound in selected ircon the 
groiip sonai sting of the following compounds; 
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a) I-(2-ThicE^2'-yl-2-oetoefli>t)-3-E(3-p3ienyt methyl) pyraaj^S-yJ] pyridhmtin 
bromide or a cosmetically fte<:eptahie salt thereof ; 

b) 1-(2-Thjfin"2'-yl-?.-oxoeffiy1)--3--:<5-pheiriyI methyl) oxazol-3-yI pyridbmjm 
bromide or a cosmetically acceptable salt thereof ; 

5 c) I-{2-thieB-2'-yl^^oxoe1hy3>3-p-{l"(2-tliieit-2 ? -y3)-2-oxt>&thyI pyri'drabMri-4~ 

thio} melhyl-pyrazot-5-y] j pyridiuitim dibioimde or a cosmetically acceptable salt 
fheareof ; 

d) I -<2 -Tbksa-2 *-y l-2-axoedryl>-3 [3- ( ] -dimethyipyr^eH -yl) methyl} 
pyrazol-5-yl] pyrldmiuin bromide or a cosmeticdiy acceptable salt thereof; 
10 o) H^ r ^»^i-2^yJ^axoetiiyI)-3-[f3-pheTiylii5ethyJ}~l -{2-pyrMyI}-pyrazol-5-yl]- 

pyridhmtna bromide or a cosmetically acceptable salt tkereof ; 

f) H2-Thie^2*-yl-2-axoethyd)-3-13 f(3^<hmettiy3pyrezoM-y}) nieihyVl-pyridyl} 
pyr&Bcl-^-yl] pyddmium bromide or a cosmetically acceptable salt {hereof; 

g) 1 -{2^CycIopropylamiiK>)- 2-axoeibyij 3-|3- {(3,5~d;ime.thyi pyrazoM-yl) 

i $ methyl) -pyr«z(.5l-S~y3]-|?yri<ji«ivmi bromide or a cosmetically acceptable salt thereof ; 

h) I-{2^4-NitrO-2-lh.ieayl>-2-<>x(Xffiiy13 -3-[3 f (3,5-dimofliy!}synK*M -yl) 

methyl ^pyrazol-S-yij- pyridinmm bromide or a cosmetically acceptable salt 
thereof; 

i) I -(2-t^ycJopn>pylaTsi !Tio-2-o.\octbyl)-3 [(3"phcay3metbyl> pyrazol- 5-yl.] 
20 pyridirihirai chloride or a cosmetically acceptable &alt thereof ; 

j) 3,5-Bis- [l<2"lhielI-2 , -y^2^^xoethy^^pyrid^^ium-3-y^]~pyraKoI^ dibroioide or a 
cosmetically acceptable gait thereof : 

k) I -(2-TMen-2*-yJ-2n>xc»eaiyl)^?"[<l -phenyi-3-phewyImetbyl) pyrazol^yl]- 
pyridmiiuri chloride or a cosmetically acceptable salt thereof : 
25 I) ^(2>(5^Mcthy3-2-Thieny!>2-oxceaiyl)-3-[(3^ph^ylmctay0 pyrazcd-S-yi] 

pyridirtiura chloride or a cosmetically acceptable sab rbexepf ; 
m) j (2-Thie«"2 7 -y]-2^xoetltyO 3-[l -phenyU- {(3.5-dimethyl pytaxul t-yf) 
methyl)} pyrazol-S-yUb pyndbimn chloride or a cosmetically acceptable salt 
sberefjf j 

3D n) l (2-PheByl-2-o>coethyl)-3~S(3-phcay]fneLby^)pyiazo^5-yl]- pyndrnmra 

bromide and cosmetically -<-neptx;bk .« ; 1 •=- thereof ; 

o) I (2-Cyck>pi-opy3<iji5iit]tO- 2-oxoethyl) 3-[(3 -pbcnyl^-phenyimethyl) pyra2x>I-5- 
yi]-pyiidirii«rrt chloride or a cosmetically aeccplnl^o salt theccof ; 
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p) J'{2-{^Ben^-l^iperidmyO-2-oxoeihyl) H{3-phencxymcthyl} pyrazcl^-y|> 
pyridimam bromide ot a cosmetically acceptable salt [hereof ; 
q) i-(2~Fh&hyI-2 fsxoetJiyl) 3"ra-(3 J 5-di(^ci!iy{pyrazoI-l"yI) methyl) pyraaoM- 
yl]-pyridinjym eMc.ride or a cosmetically acceptable sail thereof; 
5 x) l^2^5-MelhyI"2^T]ijefiy3)-2^axoe8M>34(3r(3 T 5-.dimetfiyl pymsoi-i-yl ) 

mv4hy1)pyra7ol-5-ylJ pyridmrum chloride or a cosmetically acceptable sait thereof ; 
s) l-(2-Phenyl-2-oxoeaiyI)-3-[(i -phenyJ S-pheiiyliiwtliyJ) pyraxol-5-yl] 
pyridmtujn chloride asid or cosmeltcaJiy acceptable salt thereof ; 
I) 1 - <2-< 5-Methyl-2-th ieny l)~2~oxoe&yI)-3 - [{3(2-cyclo hexyl ethy Qpyiazrt - 5-yi] 
10 pyridioiuitt chloride or a cosmetically acceptable salt thereof ; 

v) l-(2-CyclopropyIammo-2"Oxoeihyl)-3-|(3-(2-cyclobcxylethyI)pyxazoN5 yl] 
pyriditiiuai chloride or a cosmetically acceptable salt thereof; 
v) 1 (2-J>hcnyl~2"axoert7yJ)^>[(3-(2-cyclok^yIethyl) pyraznl-5-yIJ pyridjrjium 
chloride or a cosmetically acceptable salt thereof; 
15 w) 1 -<2 -Cyciopropyiamtn o-2 -oxoethy 1) 3 3 -cycJohexyl-3-plieny Imethyi) 

pyrazol-5-yQ pyti&mvm chloride or a cosmetically acceptable saiit thereof; 
x) H2-1'bieu-2^y^2-oxoethyl>3"[(3 phenoxymethyl) pyrazo^S-yl] pyridinmm 
chloride or a ooatneticaUy acceptable salt Ihereof ; 

y) H2-0 -Adamaii1ylammo>-2-oxoetbyl]-3-((^-pl^nyla3 ethyl) pyrawJ-S-yli 
20 pyri dint una chloride ox a cosmetically acceptable salt thereof; 

z) H2-P6cayl -2-^x1*^ 

pyrazst-S-ylj pyridtaimn bromide or a cosmetically acceptable salts thereof ; 
aa) l-(2-(^-]SEi fro-2 -th ^snyI> -2-oxoc thy] )-3 - [(J -cydbhcsffyl-3 -<3, 5- 
djm6tliytpyrK^l- ?-yl-metlnyl) pynizot~5-yl] pyddmitini bromide or a cosmetically 
25 ncceplable salt Ihereof ; 

bb) 1 -£2-(4-Nita>2-(hi Sflyt>2 -oxoef hyl>3f (H2-cyclohe K yletby l)pyra?02-5 -yl] 
pyridittram bromide or a cosmetically acceptable salt thejeof ; 

cc) 1^2 Thien^'-yl-Z-o^oethyl^-rCl -plwayl-S-phewsymeihyJ) pyrazob 5-yl] 
pyridinhim chloride or a cosmetically acceptable sak thereof ; 
30 dd) H2*(4~Hfro-2-£hirayl>-2--oxoediy^^ pyrazoI-5- 

yllpyridinium bromide or a cosmeiicajly acceptable salt thereof; 
ee) H2-Cyctopropy tomino-2-cw oethyi)-3-U3 -plsenoxyraethyl) pyracol -5-yl J 
pyricUmuiH chloride or a cosmetically acceptable salt thereof ; 
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ff) 1 -(2-Cjclopropyianimo-2-oxoelhy)> 3 -! (1 -cyclohexyl-3 - (3 ; 5-dimethyl 
P yrazoje}iriethyt) pyiazoM-y!)mi;lby!)pyra^oie"5-yt-f p^idinhnw chloride or a 
cosmetically acceptable saK thereof ; 

gg) 1 -(2-(5-Chtoro-24hi<3iylV2-oxcethyl)-3-[(3-plisaosyn.jethyO pyrazol^-yl] 
5 pyridHssum bromide or a cosmetically acceptable sa& thereof: 

Mi) !<2-?1ie«yl-2^oe«hy3)-3-I{l-plienyi"3-phenoxynicraiyl) pynLsokWl] 
pyiidirsium chloride or a cosmetically acceptable salt Sliercof ; 
ji) 1 - ft-TbienK2 ' y]-2-oxoethyl>3 - [ ( 1 -cy dche* yl -3-{3 ,5 -dimethyipyrazol- t ~y] - 
«iethyI)pyra7o3-5-yljpyndxiJuuri chloride or a coKmetfoatly acceptable salt thereof ; 
tO ij) lK2-cyclopropy}KminO"2-oxo^hyI)-3-[(l-pheiiyI-3-^ieBt)xymetl3yl) pyrazol-5- 

yl]pyridinihm broimde and cosmetically acceptable sails thereof ; 
kk) i-<2-T&ieii-2 l -y) T 2,osoc1l3yI)^-f(t-phcnyl-3- (2-cyclohexyle%l) pyrazoKS-yTI 
pyddiniiun bromide iw a cosmetically acceptable salt thereof ; 

II) 1 -(2- rhiaa-2 ' -yW-oxoethyl )-3 - [< 1 -cyclohexyl-3 -pliefioxymethyl) pyrazol-5-yl] 
3 5 pyrtdiniunt chloride or a casmetfcaily aceeolah-le snK thereof : 

mm} 34(3-Pbenylmethyi) pyrasnl-5-yi] pyridine hydrochloride or a 
cosmetically acceptable salt thereof ; 

35ii)3-|(3-PhenoxymsthyJ) pymze>l-5-yJ] pyridine hydrochloride or a cosmetically 
acceptable salt thereof ; 

20 oo) 3-[{3,5-DimctbylpyrjzoM-yI-iDalbyi> pyrazoI-5 yi] pyridine or a cosmetically 

acceptable salt thereof ; 

pp)3-L3-(2-Cyclo]iexyUibyl)-pyra7:o^5-yll pyridine or a cosmetically acceptable 
salts thereof; 

qq) ^yn-3|.(3«phenoxymet!iyl)pyi'azoI-5-yl]pyridiniur!i 
25 broriiftfe or a cosmef icatty acceptable salt thereof ; 

rr) 1-(PhenylDieihy|)-3{(3-phsnyI mc;tbyJ)pyrazoE~5-yE]pyTklmsmEi chloride o* a 
cosmetically acceptable &all thereof; 

ss) H2"TMttn^yl-2-oxo ofljyI)-3rf3<- l-naphthyl)pyraz(iJ-5-y] jpyridiniuin 

chforid-e or a cosmetically acceptable salt thereof" : 
30 It) 1 -(2-Phscyh2oxoeti:yl>-3|3(thienyi«2 -yl-m®Uiyl)pyrazol-5-y]}pyridmium 

chloride or a cosmetically acceptable salt thereof; 

tin) l-(2-(5"metb.yI-2^thieriyi>-2-oxocdiyl>3-[3(2-pbejry] &&yl} pynBnl-5- 
yl]pyi-idiciiuixi chloride or a cosmetically acceptable salt (hereof; 
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vv).l<2-(5-MdhyI 2-tfcienyi)-2~oxo atby I>^[3-(3-phen.oxy propyQpyrasoM- 

yl]pyridi»ium chloride or a cosmetically acceptable sail thereof; 
ww) l-<Irain:opyl)-3[(3>pheiiy!iiieiihyl)j>yra2^-5-y]3 pyridininm bioiaida or a 

cosmetically acceptable aafc thereof; 
5 xx) 1 (2-C5-n^\y]-2-Chienyl>-2-ox.<3etl3y I>3 . [ (3 fiiiof.hcny}roeiiiyl)pyra2oE-5 - 

yljpytidmiuoa chJoridy or s cosmetically acceptable salt: thereof 7 
yy) I^ThieH^^-yi-^wtiiyl^Sp^N-m^tfiyl-indole^-yj methyl) pyrazok5~ 

yilpyridininm chloride or a cosmetically acceptable salt thereof ; 
zz} l<2-N5ptiiy^2-c« ^ >- S ^Jly3>3r(3-mcthy^)pyraz 0 i-5-y^jpyT^dinilIm bromide or a 
10 cosmetkai3y acceptable saJt thereof ; 

aaa) I -CMM beiia>dioxaiie-6-yl-ai^iivo^^oxost{iyl>-3t(3-hBny]jHnetby|> 

pyr»zri-J-yl]pyridiniaiu chloride and or a cosmetically acceptable salt thereof; 
bbb) 1-a-Thiwj^-yI^-oxcj eM)^^^^^^^!-^ ^]?^^!^ chloride or 

a cosmetically acceptable salt shercof ; 
15 c=co> H2-TMc^2-yT>2-axoe*y0-3[(3^h^ chloride 

era cosmetically accepts ble salt thereof and 

ddd) 3^(3-ph<?nyl}pyra£ol~5-}1)jqisinoHnc or a cowneticztliy acccplabfe salt thereof. 

71 The cosmetic composition as claimed m claim 55, wherein the concentration of said 
20 compound Is between. 0.0G5 to 50% by weight. 

72. The cosmetic- composition as claimed in claim 71, therein fite preferred 
concentration of said compound is between 0.25% to 5,0% by weight. 

73. A cosmetic composition comprising the compound of formula fl) as da&ied in 
claim 55 or oilier cosmetically acceptable salts thereof and one or more agents selected 
from the group consisting of: emollients, emilsiftem, . agents modifying skin 

25 cHfferentalioii and/or proliferation and'or pigmentation, antiparasitic agents, 
preservatives, alcohofc, fragrances, thickening agenfe, fcuiuectaiHs, colorants, silicones, 
exfyHating agents, keraUilytki agents, retinoids, sunscreens, skin penetration enhancers, 
anti-milaminatory agents, vitamins, thrombolytic agests, anticloftiag agents, capillary 
protectant*, additional antioxidants, hormones, antibacterial agents, ajstirani agents 

30 steroidar itatHiiflarninafory agents, anaesthetics, anti -seborrheic agents, anti-dandruff 
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agents, anti-acne agents, atttHtee radical agents, analgesics, lipophilic compounds, 
antihistamine agents, insect repliants, skin, cooling compounds, lubricants and anti- 
fungal agenfs or a mixture thereof* 

5 74, A naeihod of wsmeiic application comprising applying an effective amount of a 
composition as rfeftaed £a claim 73. 

75. A compound represented by formula (J) 




10 wherein 

ft J is alfcyl or aryl group; 

Y is selected from tho group consisting of sulfur, oxygen^ nitrogen andnlkyl ; 

A and B sve independently selected from the group consisting of nitrogen, sidftttv 
1 5 oxyg&rt sitid cairbon to form koteroarotnaiic ring system; 

K2, R3 and RA are independently selected from ilie group consisting of F, Ct, Br t I, 
OR 7 , NO* a&?l s aryl, heteroaryl, femrf, aeyl, C(0)NR^R 7 , C(0)OR 6 , NR 6 R ? , 
N-C(IUXIt?>> SH 4l SQzNfla, S0 2 al&yi sad SOaiiryi; 

20 
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wherejti R 2j R 3 and R/ r are optionally joined togeibc* to form a ring system; 

X is selected from group consisting of a halid^ ion, acetate ion, peixhl orate ion, 
sulfonate ion, oxafate ion, cilrate ion, tosylate wn, maJeate ion, mesylate ion, carbonate 
5 iot^ sudfite ion i phosphoric hydrogtu ion, phoBphonate ion, phosphate ion, BF4 and 
PF 6 

is independently selected for the group coasting of nikyl and aryi, if quaternized, 
otherwise both rwd X &re mdl. 

JO 

is independently selected from die gump consisting, of H,. alkyl, aryl and iieteroaryl 
provided Re may be different for J^. R3 and R - in the same compound; 

R; is independently seiecicd front the group consisting of H, a'&yl, aryl and heteroaryl 
15 and m each easy optionally different from substituent, provided R? may be different 
for R2, R3 and K.j in the same compound, 

wherein "aikyt" represents an optionally substituted hydrocarbon group joined by 
single carbon-carbon bonds m$ having 3 to S cmb&a atoms joined toother which may 
20 be linear, branched ox cyclic, saturated or unsaturated and said substituetits when 

present are selected from die group consisting of Sf, Cl f Br, l r N,S, O and aryj with no 
uxoti titan fliree subshtuents present at the; same tainey 

avid wherein "aryi" represents an optioyaHy substituted aromahe group with atkasi one 
ling having 3 oonh&gated pi-electroa system, coniamiag upto two conjugated or fused 
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ring systems. 

wiih proviso that, when two alkyl groups ate present oti the same carbon or nitrogen 
atom, they are optionally linked together to forrt* a cyclic Picture. 

5 

76. The compound as claimed in claim 75, wherein tiie said aryj substitiients when 
present axe sejecttxt from the group consisting of curboeyclic aryl, heterocyclic aryi and 
bisfyl groups all of which ate optifw&Hy substituted and said, substttuenfr: when present 
are fleeted from the groups cojisisting of F, CI, Br, f I, K, S,0 and slight chain or 

10 hraj3ohed C e hydrocsrb™. 

77. A pharmaceutical composition comprising the compound as defined in claim 75 or 
is pharmacesirieaJly aeeepfable salts in admixture -with a pharmaceutical!),- acceptable 
diluent, carrier, solvent or excepieni 

?S. A method of breaking AGK m a mammal which comprises adrnimstei ing a to a 
mammal in need thereof an effective amount of the compound us defined isj claim 75 or 
its piiftFinseemikiftHy aoeeptsbJe sak. 

20 79. A method of treating a djabeiic patient by breaking preformed A OK which 
comprises administering «fJsd effective amount of the compound ax defined in claim 75 
or its pharmaeeuticalty acceptable salt either singly or in combination with other dings 
lor smti- diabetic therapy hi admixture with a pharmaceittically dihiewl, carrier, solvent 
or excepeieni. 
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80. A ixethod of peritOf&ai di&iysis of a diabetic pattern whereM one or moire; 
compounds as defined m tzlmm 1 is administered with &e dialysis fluid use*! in. Ehs 
process of dialysis, 

81. Use of a compound as defined m cteim 1 i>i tfce preparation of a dialysis fluid 
useful for peritonei dialysis of a diahcttic patient. 
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[¥*BHIE»] 

[ffiffiB] ¥J&14^10^11B (2002.10. 11) 
[««E1] 

HEEHAWS*] Wftfft&OttH 

[MEOWS] 
[f tsRHl] 
* ( I ) 
[<ffcl] 



Rt liia»Ki>t<li*BaB« (Ci -c 1 2 ) r/i^f/K (c 2 -c, 2 ) 7/i^-;k 

. (C 3 -C 7 ) y^nW/k (C 5 -C 7 ) i^uT^— /K t'y^nm;! 

it*II»Ant>, tHo^fk -in, y77, 7S7, sJ-^yXV^^AJ: "9 
)R6Sll^)S3&>6, *4v^±iS«ttfcL<li4H£ttR (c a -c 8 ) T/l^f/K (c 3 - 

C 7 ) y?o7/W/K T/l^/WS^uT/l^/K ^/1ap7;1^^, ^Any^o7 
/i^/K T'J— /K 77/^/1, Trt^/l-Ty— ;K 7^lAfD7!i-;k 75/13 
*tisjVT)V*rJV^ ^;t/Ao7 l J-/l', 7M/lA.f oy^o7/l^, ^Vfu 'J n7 
;k^;k, ^/kND^fcty^ | ja7;K;P, \fa7'J-/k \fn77/Wik 7/k^r 

| 9j^i.m2c?3i¥^^iSim. zzx'wm2<nffifr^cnmMm\&9&i l zi o 

Ri o TMStlTV^cIt^T^. ZLX^r&tzXVRiWotLX- (CO) O-. - 
(CO) NH-, -NH-. -NR 8 -, -O-, -S-. - (SO) - (S0 2 ) 

- (S0 2 ) NH-XIJ-NH (CO) - X'$im% tlX^&Zb tfX* # ; 
YJi&L (null). (C, -C t 2 ) 7^/1-ZXIi (C 2 -Cj 2 ) TfV^)Vk 

B {43fcZ LTNH, NR 6 , IMEXfiUafe^feajfiiT^-rn^SSIBfiSJB 

fiSct ; 

R 2 » R 3 &T/R 4 liShftLT**. Aa^. N0 2 . N = C (R 8 ) ( R 9 ) , — N 
R 8 R 9 , -OR s N ^^An7iK/k - (CO) NR 8 R 9 . - (CO) R 8 . - ( 
CO) OR 8 . -O (CO) R 8 . -NH (CO) R 8 £ O^-SUl <7Mfrt>. foh\Mi 

mmi>L<itttmm (c, -c, 2 > t/i^/k (c 2 -c, 2 ) t/i-^-/k (c 

3 -c 7 ) y?n7/W;k (c 5 -c 7 ) y?n7/^-/k by^o7;^/k t> 
?nT/U^-— /K \foy?n7W/K TU— ;K 77/1^/1, \fn7!)-/k -Vr 
n r 9 J: 0 JS * fft 2 ««Ps&> 4> a»*t , -CRS 2«lf«l«L<limJ;D^ 
i^yA-ii, #tt-r&%3\ 0:l9Ri o x-WMZtiX \^zt 11^,: t 




(293) 



#^2004-529154 (P2004-529154A) 



tl; 

R 5 ii&LT'&SvK fo&^i±W.mMi> LKtefttfiBAf: (c, -c t 2 ) 7/t^r/K (c 
2 -c, 2 ) r/y:>--;K (c 3 -c 7 ) y?or;W/k (c 5 -c 7 ) -/;ar;v^ 
^/K hV^n7;W; l^iiDRi 0 X~W.WlZtlZ^&ZbtfX'%-Z>CK 2 (CO 
) R 7 , CH 2 (CO) NHR 8 , CH 2 (CO) NR 8 R 9 M'CH 2 (CO) OR 7 

R 6 M'R 7 JiSEfnZ LT ttiltti L < (iMSiftt (C, - C 8 ) T/Mf /K ( c 3 - c 7 

/K 7'J-/K T^MVK T/K^T'J-^, 7M/Kfn7'J-^ < 77^3^fy 
/kT/k^r/K 'Vl'AnrU- 7H/Kfny?n7/W, -Vfc?^? iJn7M 
yK ^Aq\fDy? U nT/k^K ^D7'J — /K ^n75M;k T/k^r/kT 
'J — /K ^/l//\n^n7'J-/k 7y/k ^kV-f/k T/krJ^y-T/k^r/k. f-^T;k 

R 8 M'R 9 (±3^LTlttigttiL<ii^jItt (C t -C, 2 > T/k*/k. T/krJ^y- 

ru— ;K r/kndfy-r^/k. 7/i/3^yy^o7/w, ryy3dr>-r , j-/y. ^y 

^n7/Mf/k (C 2 -Cj 2 ) T)V*r— ;k s (C 3 - C 7 ) y?n7W;k 
i/y'uT/l^f/k An\fny^n7/^'k i^TJ^r vii/-? oT^^fA-. ^./y^U'N. 
fay^um/l/, (C 5 -C 7 ) /?n7/^-/k t*y?oWlk b'y?P7 
;k^-;P, \fny?n7M;k T'J— /K T^/k^f/k ^n7U- /k. ^077 

oiaiia^-ciORi 0 ttssntv^it^fi ; 

Ri 0 fi^nyy, hFo^y, -ha. y77, 757. ^/W\or/k^r/k ( 

Cj -C 6 ) X(±^y-A3&^aWfL ; 

xiiA^-f bM^y, ll^^y, sbssk:*:^ x>v*>wn*>. is**m4*> 
. y-xyBH^y-. ki^k-M^y. ?Hvl-{^y. ^i^-M^j-y. HfflM;* 

y, ffiffiBH*>\ ] jym&m4*y. *x*yBH?ry. yyi^ty, bf 4 -sv 

pf 6 -J: OJRSSa^SHfiH, 

fflU X/MJa&PHtfc L<tiBH^*i^fcl,<{4ffllflR : f-±tc#ft^-*«^. ^ft 

nffi^fc-frfir V** i f: &5fck<Ji6£>L<ii:7 MS^ffM^S ' fc h 
] 

HffiESWBHl*] fi^if 1 8 
* ( I ) 
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Rj (±iS»R«>L<l±^S«« (c,-c 12 ) T/k^/K (c 2 -c, 2 ) T/k^-;k 
, (C 3 -C 7 ) i^tmk^/K (C 5 -C 7 ) y?nr/l^^--/K ty^nTM^ 
„ ty?o7/^-;k \fny?o7W;K TU— /k„ 77H;K ^nT'J- ;k 
. ^nT5/k^/ka^jam. iit'Ult L < ii^-ft. J: OfVAfnlfli, »f 

ItllSii^nyy, bKa^fiy. -hn, y77, ^V&tWrS'Ai; 9 

ifcSSSi **v^iia»RfcL<li*S«« (c, -c 8 ) ra**/K (c 3 - 

c 7 ) y?om/K 7/l/ J f/l'y^n7;W, Mi/An7;K;k ^Any?n7 
/k=^;k s /"J-zK T^/Mr/k, TA-WJ-A-, W;Kfn7y-/k T^/k^ 
Jriy/kT/k^/K ^Anr'J-/k T/k^/l^f-nS^nrvk^r/K ^.-rniyy 7 Un7 
/k^f/K ^An\fny^ U n7H;k ^n7'J-;k ^077;!/^^, T/k^- 
/kTU-/K -^;kVNn^7 : -nT 1 J-;k, T>7K T;kr?^f ^T/k37K ^T/k^k&t/ 

Ri 0 X'WmZtlX\^ZttfX'%, -etT^r^JcOfi^ALT- (CO) O-, - 
(CO) NH — , -NH-, -NR 8 -, -O-, -S-, - (SO) -„ - (S0 2 ) 

- (S0 2 ) NH-XI±-NH (CO) -X'$m%ixX^&ZttfX% ; 
Yii&U (Cj -d 2 ) Wik-ZXIJ (C 2 -C a 2 ) T/Mr/kJ: 0 6 
Stffi., ,r,*:T-z tiffin. ^KiSBR^&jHWfr. ; 

AMBtiiiLTNH, NR 6 , R9f„ B^Xti^S^^jStmT^n^S^S:^ 
f£L ; 

R 2 . R 3 St>'R 4 SiMilLT**. Anyy, N0 2 . N = C (R 8 ) ( R 9 ) , — N 
R 8 R g s -OR 8 , ^;kNn7^A, - (CO) NR 8 R 9 , - (CO) R 8 s - ( 
CO) OR 8 . -O (CO) R 8 „ -NH (CO) R 8 i. *)f&&Ml <?o£f#>d (bftv^li 
e»Rfct<«*SjB5K (c, -c, 2 ) T/Mf/K (c 2 -c 12 ) T/k^-/K (c 
3 -c 7 ) y?nm/K (c 5 -c 7 ) i^^uTfVdr— ;K ty^n7M/k t> 
?n7/^-/k ^nk^o7/l' ;1 r/l/, TU— /k. 75/^/L-, \fn7'J-/l/, ^-r 
n T 5 /k*/k J: 0 j£ & If? 2 Sllf *U Z Z xmS 2 c9S¥ co 1 <i 4, L < i± Zti =fc 0 # 

ivO^'-JA, ^iDRj 0 X"WM£tlX^Z>ZbtfX'%B.^ZZX* 

n. ; 

R 5 li4L?*4*>, *6v^iS»RfcL<tt#tt«R (c, -c, 2 ) T;k^;k, (c 
2 -Ci 2 ) T/k^--;k, (C 3 -C 7 )y?nW/k (C 5 -C 7 ) yJ-nW 
-/K ty?n7/W;^Hi;DRi 0 TSJ&$ixTV^.r fctf-CS £ CH 2 (CO 
) R 7< CH 2 (CO) NHR 8 , CH 2 (CO) N R 8 R g JkXfC H 2 (CO)OR 7 

R 6 &tf R 7 im± LXWMVtb L < ii^KIIW ( C t - C 8 ) T/k^/K ( C 3 - C 7 
) ^nT/k^r/K 7;W^y;n7A^/k ^W^nT/k^vK ^l/Any^n7;l/^f 
;k, 7U-;k T^;k^r/K T/k^kTU — /K 7;^;Kfn7 l J-;l/, 75/l/n^y 
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R 8 RX/R g ti'$&±LZWM%ii) L<li#K«R (C, -C, 2 ) T)V*)V, T/k3^v" 

^nT/l^/K (C 2 -Cj 2 ) Trt^— (C 3 -C 7 ) y?n7H/k ^/t/AO 
yi?n7/W, ^u^f-ux^nT/P^r/K yr^fny? nW;K ^/W\\=t^. 
-rni^nT/l^f/K (C 5 -C 7 ) y;nr;t/^-;k ty^n7M/K hy^nT 
yk^— ;k N ^xn^nTVk^r/K TU— ;K TyiV^iV^ ^fo7 l J-^k ^^nT^ 
)V*)V. ^An7'Jwk ^l^n^xnTU— ;W;9j£5pj^&»f;ft.. ££-CKP 
coS^afi^tiiDRi o -C^$nTV^it*«-e# ; 

Ri o W^yy, bFn^fy, -ho, y7/, 7S/, ^An7/W ( 

C x -C 6 ) Xte^i'A^gl&'fx ; 

XJiVN^-f hM »BH:fr^ *&±£fRSH^>\ x/V*ySH*>-. y^MJ^y 
, ?xyBH^->\ k^-k--f^->\ vWyBH?T>\ ^p-W;f>\ ^IH^f 

PF 6 - J: 0)£&3¥^Mfx, 

t> im^lz J: 0 - Jtt^r o T . =t 0 Hit L< H-f-fi =fc 0 ^ i ^M&§-££llr1r t T 

nS^SMLTUl) i f: &5fcL<{3 6i>L<i±7 H8t£ £ t a*Cfc 5 

] 

[*ie*5S] see 

iC ( 1 ) 




Rj l±mmMi>L<l±fttfimAf; (c t -c a 2 ) T/J^/K (c 2 -c, 2 ) r/i^— ^ 
. (C 3 -C 7 ) S^nTyt^r/K (C 5 -c 7 ) y^n7;Py--;k ty^nm^ 
„ ty^a7^y-;k \fny?om/k TU— /K 77^/k ^o7'J-/l/ 
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3?toiLTO. NXttS^^Siftifi^Ci 9 WHS fro ; fc*«f&. £ 
iTBHyKi'^^, th'ndfy, ^ho, 757, ^VStA'^^Aj; D 

»*v^iBWR«>L<li*Sji« (Cj -c 8 ) 7/k^/K (c 3 - 
C 7 ) y^nT/l/^K r/W/L'y^nr/W/k ^/l-AnT;l/^/k a^wnus^oT 
/k3vK 77/^/1^, T/k^/kry— /K 7;^/Kfn7H-/t-, T^/krJ 

^;y/k77k3VK / Vl/An7'J-;k 7/W/^f ny^n7/K/k ^fny^'Jn? 
/k^f/K y n7/K/k \fn7!i-;k / vxn79/k= ! f/k. T/k^r 

/kTU-;k- ^t/An^n7'J-/k T>7k T/kn^ ^m/k f ^7/1-^^1^ 

Ri o "CaBftSfiTV^; *LT*^tJ: l 5fl.-3ilLdrLT- (CO) O-. - 

(CO) NH-, -NH-, -NR 8 - S -0- s - (SO) - (S0 2 ) 

-, -(S0 2 ) NH-Xli-NH (CO) -X'mWiZKTX^ ZttfXZ ; 
Yji&U (c, -Ci 2 ) 7/^/k-zxti (c 2 -c, 2 ) nv^ivx >9fRhffifrt> 

mutt. zzx'zi±mm. mmxitmm^^mnti 

Asz>'B(iSftjtLTNH, nr 6 . , mmxizmmfr^mtftix^v^mmzm 

&IL ; 

R 2 . R 3 StXR 4 iiMiLT/kil. Anyy, NO, , N = C (R 8 ) ( R 9 ) „ — N 
R 8 R g N -OR 8 , ^/I^uT/k^r/k. - (CO) NR 8 R g , - (CO) R 8 , - ( 
CO) OR 8 . -O (CO) R 8 . -NH (CO) R 8 ± 9fi£-g>S?l <7)i¥#>£>. 

iiD»Rfct<li*«arR (C, -C, 2 ) 7/k*/k. (c 2 -c 12 ) 7Vk^-/K (c 
3 -C 7 ) y^a7^/k (C 5 -C 7 ) y^nW- /K t"y;D7iK/k 
fuTlV^r— /k, \fny?nm/k TU— /K T^/k^K ^□7'J-/k • A vf- 

a r 7 A^f /k ct o j£ h m 2 <^«ps&> is,atr ti » £ ; -crus 2 cdhco 1 ih *> t < 0 # 
wyrf—ii^ l^CADRi 0 ■cjHHS*LTv^4it**tr*fl.oii*c 

it; 

R 5 li^L-C**^, *&v^iil»Rt)L<li^S«R (C a -c, 2 ) 7/K7K (c 
2 -c, 2 ) r/k^-— ;k, (c 3 -c 7 ) y;n7;Wk (c 5 -c 7 ) i^nr/k^ 

^/K t'y^n7/W; *&t=J:"3Ri 0 tflffllS*i'CV^4i fc^SiCHa (CO 
) R 7 , CH 2 (CO) NHR 3 , CH 2 (CO) N R 8 R 9 25.1/ C H 2 (CO) OR 7 

R 6 »'R 7 fiSlifi: LTiSttRt* L < HtiH$»R ( c j - c 8 ) 77k37k, ( c 3 - c v 
) i^nT/Mr/k. T^k^ki^nT/k^/K ^;l/An7/^^, ^;W\ny^n7;H 
;K 7'J-/k 77;W/k T/k^/kTy— /K 7/^/Kfn7 V — /k. T^/k^^f^ 
/k7/k37K ^./kMnT'J— ;k s W/kNf ny^n7;K/V, \fp-/?iJn7/W 
/k, ^k^n^-fn^? U nT/k^K \fa7'J-^. 'VfnT^k^tVk. TiV^jVT 
U— ;k, ^An^o7y- /K 7">7K -^yy^f/k. T^kn^f ^T/k^f/k. ^^tT;k 
^;kS.V^-^-ry-;kJ; OJdc&Sa^aiJffu iitSffl^^y^Hi^teiORi 0 

R 8 RX/Rg l±%&±LXWMM LKliW&MVt (c x -c 1 2 ) 77k^/K T/k^^ 

r'J— 7k. T/k^^^T/k^/k. T^kn^i^uT/k^/K T/kn^r i^T 'J — /K ^k 
^nTVk^/K (C 2 - Ci 2 ) 7/k^— /K (C 3 -C 7 ) y^DW/k ^AP 
i^uT/k^VK AnA.fny?n7/K^, y77^ny?nW/k ^/Mm^ 
xnS^nT/Wf/K (C 5 -C 7 ) v-^nTVk^— /K ty? aT/k^f/k, ty?o7 
;k^— ;k, ^.-rn^/'nT/k^/k. T'J — ;K 75/^/1/, ^n7'J-;l/, "vfn77 
/k^r/K ^An7'J-;k ^k^n<vroT U -/W: OJSSPA^Sfcff-u ££t?KP 

Rj 0 liAnfy, tFo#>\ -ha, i/TJ. 7S7, :**V, ^Aar/W ( 
Ci -C 6 ) X{i^3yA*^M{ffL ; 
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xi±^?4 Ymry^ mstf*y. mmwtJ^y, x^ym^^y, y^MA^y 
, ?xyft>f:*>\ vyv-V4^y. -?y^ym.4^y. xi/U— Msj-y, sm^^ 
y. mm.4*y, vyM*mj*y. *x*ymj*y. uym^^-y, bf 4 -sv 

PF 6 - J: DJfiSffi&^Mtt-u 

fit. m/mmmmt^L<i l tm^thm.m^L<\mmw^i.^m-^m^. zti 

nlf £■ ^-WLT i t £5fcL<{2 6£>L<J47 Rig* ffi&t& Z t h 
] 

[11*1146] 

iC ( I ) 

[-fb4] 



Ri (4«»R«>L<«*Bai« (c t -c, 2 ) T/l^f/K (C 2 -c, 2 ) TVl^-A- 
% (C 3 -C 7 ) y^nW/k (C 5 -C 7 ) y?nr/^-/K h*y?nm^ 

itSISJAnfy, th'o^s^ ^hu, yTJ. jJ-^VSt^t^S'AJ: D 

tiL&mi<rmfr$>. »*v^iit»R«,U<J4«'S«« (Cj -c 8 ) r/i^r/K (c 3 - 

/k3Vk, TV— /K T^/Mr/K T/k^/kTU— /K 7;WKfory-;k T^/ks 
^>-7kT/k^/K '"Vk'M^r'J— T/k^/k^f-ni^nT/k^r/K ^foy^Unr 
/P-^/K W\D\fay? U DT/K/k \fary-/k -'v-roT^A-^r/K T/V^r 
;l/7U-/k ^/l/AOA-foT'J-ik T/k^^T/Mr/K ^TJV5r)V3Jf 

D)£&IS2cop3&>£>3Ii£;?-U iiTid»2tf5»*»i?>«aHiBH4«^fc:J: 0 
Ri o *tT«^tJ:OB.-PSftiLtT- (CO) o-, - 

(CO) NH-, -NH-« — NR 8 — , -O-, -S-, - (SO) -, - (S0 2 ) 
-, -(S0 2 ) NH-X«±-NH (CO) -TmffiZtlX^&ZttfTZ ; 
YJi&U (C, -Ci 2 ) 7/K/V-ZXIJ (C 2 -C, 2 ) T)V5:)V£*)$LhMfyt> 

mitt. ££-czi±«ssn »*xj±a*3&>i9atf#L ; 

AatfBliSfcftLTNH, NR 6 . 8Bt % BSRXJiiUSS^^SKffLT^-rn^^R^* ® 
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R 2 . R 3 StXR 4 iiMiLTzk*. Anfy. N0 2 . N = C (R 8 ) (R 9 ) , -N 
r 8 r 9 N -or 8 . ^;^y^ur;^ d r;^. - (CO) NR 8 R 9 . - (CO) R 8 , - ( 
CO) OR 8 . -O (CO) R 8 . -NH (CO) R 8 ± <7)i¥#»£>. **V*tt 

iiE»Rfct<li#«arK (c, -c, 2 ) T/Mr/K (c 2 -c 12 ) r^-/K (c 
3 -C 7 ) y?nW/K (C 5 -C 7 ) y?n7/^-/K hy^nW/K 

n T 5 A^r ;U J: 0 j£ £ H 2 <?)gft>> aUfft » £ £ TtfJS 2 coffin 1 M i> L < it * ti «t 0 ^ 

v ^ y ^'-(±, ffft-r-g.*^-. «^tJ:0Ri o T-sjiistiT^s^^'-e^fio^-e 

ti; 

R 5 lt%LZ'fo&fi\ *ftv^ilfflBKt)L<li^S«R (c : -d 2 ) T/Mf/K (c 
3 -C 12 )m-;K (C 3 -C 7 )^nm/K (C 5 -C 7 )y^n7^7 
^/K h"y?n7;W;i^:J;0Ri 0 'CWBAZtiX^&z.b& r CZ&CH 2 (co 

) R 7 , CH 2 (CO) NHR 8 , CH 2 (CO) NR 8 R 9 M'CH 2 (CO) OR 7 

r 6 ai>'R 7 (iSfci L-ciSil^^ L < liftmitt ( c ! - c 8 ) r/^/K ( c 3 - c 7 
) i^nT/Mr/K 7;Wy^n7;l' d E-;l', ^/WNnT/l^K ^Any 2 'n7M 
ru— ;K 75;W, r/WT'J-^, 7/^Kfa7'J-;K 75;^Jfy 
lVT)V*)\>. ^;W\uTV~ /K 7M/Kfny;n7/W/K \fny;'Jn7M 
/K ^AnA.f ny? ^ 07/1/^^, \fn7y-^, ^rnT^/l^K T)V^iVT 
U — ;K ^;l-An^n7y-^, T>7K -^yV-f/K T^^r^T/l'^/K ^T)V 
*Ar3XfttTV—j\s*Vf&hmfrkWt£ti* ilTiS^wH^tiDR, 0 

R 8 WR 9 liSfcfcLTHfcUfct) L<{i^SIItt (c x -Cj 2 ) T/H>f/K rivals 
TU— TlV-^^TiV^-tV^ T >Va Crisis 7 uT)V*}V^ TlVa^i/TV—lV^ ^>V 
^OTVI^/K (C 2 -C t 2 ) T/l^— (c 3 -C 7 ) y?o7/W;K ^AP 
y?n7WK An^fny?n7M;K y7Afny? n7/^yK ^./l^n^x 
fny^nW;K (C 5 -C 7 ) i/fuTJl-?— /K h*^? nT/l^K h'y^nT 

J: 9 R t 0 ~vmSfetiX\*hZ. biPCS ; 
Ri o J±^n^>\ hFnJf-y, y77, 7S/, ^An7/^;l/ ( 

Ci -C 6 ) j^tt^A^&afcffh. ; 

xa^^-f hM^->-. mmj ?t>. mmmwMify. ^.^>m^rt>. is*.*?wM*y 

pf 6 - J:9j£*»*»S>58fcr*i, 

ffl L . 3£/Sfly£ # t i L < tiBSSN" SS*tL< liSSKFPJifca**- 5*&£. * ft 

^iitmioH^CJ: Do. NXIiSj^jBtirfifcifflfc L^i-WiiO^vwT 1 
offi^F- £ir*LT u& i £ 3&*"C* &5iL<{i6tL<li:7 Big£ffM^3 ' t ***CS £ 
] 

[#SME5] 
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5t ( I ) : 




Ri {±iSiltt^L<{±^il« (Cj -Cj 2 ) r/k^f/K (c 2 -c, 2 ) r/k5r— ^ 
. (c 3 - c 7 ) y?om/K (c 5 -c 7 ) y;or;^-;k by?nT;K;l- 

it'iMliAa^y, hHn^fy, -bn, y77, 75/. ^^VStf'^yAi; 0 
jft£S5i0>Sa>£>, »*v^iil»R«,L<«*Bai« (Cj -c 8 ) r/i^/K (c 3 - 
c 7 ) y^o7;W, 7;K/Py;aW;k ^/^nr;i^/K ^Aay?o7 
;k*;K T'J— /K 75;^;i/, m;i/7'J-ji/, W;KfD7'J-;k t^/ps 

3r;y;k7/k3VK ^Ao7'J-;k 7WKfny?P7fK;k ^^^07 
/k^k. ^AD^Oy^ DoTVk^/K ^o7 ] J-/k \fn77/^/k T/k^r 

;i/7*U — /K w^fn7'J-;k T>7k, rjkn^TVk^r/K ^rtr/i^t'&T/ 

Rj o •CW&SflTU&ifc^T-lk •eLT^-tJ; D-MfcfcLT- (CO) O-, - 
(CO) NH-, -NH-, -NR 8 -„ -0- s -S-„ - (SO) - (S0 2 ) 

- (S0 2 ) NH-XIJ-NH (CO) -X'^mZtLT^Z, £ i: ; 
Yti&U (C, -Cj 2 ) 7/W-ZXtt(C 2 -C 1 2 ) T)V^)Vi. 9JS*S»»6 

A&#Btt$fc&LTNH, NR 6 . fiSSt, K«X{±^*^MS'ixT^n^#^&^ 
j£L ; 

R 2 > R 3 MR 4 iSMiLT7K». ao^, NO, % N = C (R 8 ) ( R 9 ) % — N 
R 8 R 9 , -OR 8 _ ^k;snT;Mf/K - (CO) NR 3 R 9 s - (CO) R 8 . - ( 
CO) OR 8 H -O (CO) R 8 , -NH (CO) R 8 i OlRSSfl <KWrt>. »*W2 

«»Rt>L<l4fl-ttttR (c, -c, 2 ) 7/Mf;K (c 2 -c 12 ) 7;t^-/K (c 

3 -C 7 ) y?n7/^/k (C 5 -C 7 ) IstxiTlV^— /K K'y^o7H;k b'iy 
?P7;t/7--;k ^ny?n7/W/k TU— ;K T^/k^K ^fn7!J- /K 
□77;WJ: 9j££^2^pa»&jiit£*u l ri'CiIS2^1¥« lfflt Ktifiii 9# 
l^y^-ll #ft-r&%£\ f^tiDRi o TWj|S*lTV^4ifc**rSB.oiiT 

ft; 

R 5 lifcl/C****, *S^lilfi»Rt)L<li^S»R (C t -C, 2 ) 7/k^f/K (C 
2 -C, 2 ) 7/k^— ;K (C 3 -C 7 ) y?n7/W;k (C 5 -C 7 ) y?n7/^ 
-/K by7n7;W;^(:J: l 5Ri 0 ~CWM.£tlXV>& .It &T^Z>CH 2 (CO 
) R 7< CH 2 (CO) NHR 8 , CH 2 ( C O ) N R 8 R 9 RX/C H 2 (CO) OR 7 
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R 6 RVR 7 im± LXmmtti* L < ii^KSI ( C x - C 8 ) 7/k^/K ( C 3 - C 7 

/kT/k^f/K ^;W\uTV~/l'. 7;W;lAfny?n7W;K \fpy?'Jn7;W 
/K A^AnA^nSyy 7 U 07/^*, -vf-aTll — /k„ / Vrc?77/k d r./K T/k^r/kT 
U— /K ^An\fn7'J-^, 7y/K ^yVW/k T/krJ^T/k^K 3-:t7;k 

R 8 M'R 9 {i*fc£LTlK»M£fc L<tt#K»R (C x -C t 2 ) T/k3vk, T/kn^fSy 

ru— r^ndf^r^/k. r^kn^^or/k^/K r^^^ru— /k 

^nTVk^VK (C 2 -C, 2 ) T)Vdr—)V^ (C 3 -C 7 ) y;n7/W/K ^ap 
y?n7/W, An^fny?n7/I^^, ^7 ;^ny^ oT/k^Vk. "V^n^s. 
foy^om/W (C 5 -C 7 ) i^nTA-^— /K \Zis?uTfls*fo* by?n7 
/k3r.=7K 'vrny-y'crT/k^/K T'J— /K T'yVk^VK ^n7'J-/K ^n77 

<3MMEIi*£fc:J:9R 1 0 TW^tiTV^r ; 

Ri o I±>M3y>\ hFnJf-y, -ht?„ y77, 75/, *JfV, ^An7/W ( 
C 1 -C 6 ) X{i^^A*^ji(fix ; 

xiiA y ^ wmj*y. &&mwtf*y* x/k*^sH*>\ y^n^^y 
, y-xygH^-y, hy)y~Y4^y, -?VAym-i*y. *yy~Y4*y, mW4* 
y. mm-l^y. vyMym-i^y. ***yM4*y. vym^y, bf 4 -m 
pf 6 - X "5JS*W3&»6j8fcr*t, 

ffl l . */«8H£#iii t i l < taws^- &mmi>t< nmmm=F ±^#*r s . * ft 

nlf £ir*LT i f: &5iL<(i6l>L<«i:7 g8t£ffM^3 ' t £ 
] 

[#*HIIE6] 

[«jE#f£JSS£] 0 115 
[0 115] 

R 1 tejg&tft t < immmt (c t -c, 2 ) 7/k^/k.. (c 2 -c, 2 ) 7/k^-;k 

, (C 3 - C 7 ) y?G7iK;k (C 5 -C 7 ) y^D7;^-;k t"y?P7^;l/ 
, b"y?o7/^-/k A.foy?o7;t/^, 7'J-;k T^/k^/K \fn7'J-;l 
. ^n77/WW^Iim, ,!^-?'HitL<{±^ixi; l 9#v^-fnM^ii. 

it'tftHiAnfy, tkn^f^ - ho, k77, 7S7, ^vatf^^Ai 0 
JftSSSl **V^iifi»R«»Kl4*«c«« (C, -C 8 ) 7/k^/K (C 3 - 

C 7 ) y?n7/K/k T/k^/ki^nT/k^Vk ^;k^oT;k^/k, ^Any?n7 
;k^;k, TV— /K 75;K^, Trt^/kTU— /K T/k^/k^irnT U— /k T5/k3 
^i^kT/k^vk ^;l/An7 'J— ;k r/k^/l^^ns^nrykdr/k ^nk^ijo? 
/kf/k ^An\fny^iJn7M/k ^n7!i-/k 'Vf-oT^/k^/k 7/k3- 

/kTU— /k ^An^n7'J-;k rsy/k T/kn^TA-^/k f^7/^^stf' 

[ffitiJB] ¥)&15^2^13B(2003.2.13) 
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[*»WE1] 

iWEMwns^i 0116 

[0 1 16] 

Ri o T'WStiTV^it^T-^. ZLXMSizJ:<OR^miLLT- (CO) O-, - 
(CO) NH — „ -NH-, -NR 8 -, -0- s -S-, - (SO) - (S0 2 ) 
. - (S0 2 ) NH-Xli-NH (CO) -T$m$tlX^&ZttfT% ; 
YJi&L (null). (C, -C, 2 ) T/MrA— ZXti (C 2 -C, 2 ) T)V*>V£ 

B {iJSioi LTNH, NR 6 . «SI, KRXfiJWfc^^aJf^T^n^rSaBfiSJp 

)&L ; 

R 2 » R 3 St/R 4 liShS:L"OicSlL Anyy, N0 2 . N = C (R 8 ) ( R 9 ) . -N 
R 8 R 9 , -OR 8 . MWNnW^, - (CO) NR 8 R 9 . - (CO) R s . - ( 
CO) OR 8 v -O (CO) R 8 , -NH (CO) R 8 J; 9ffc&!gl OS¥#>£>, 

ii»Rt>b«idh8jB5K (c, -c, 2 ) T/Mf/K (c 2 -c, 2 ) r/t^-/K (c 
3 -C 7 ) i/^nr/W, (C 5 -C 7 ) y;nr;^-/K ty^nr/W, b'v- 

n T 5 rt**f J: 0 fi£ £ IS 2 Mliti . £ i T'KSS 2 coffipco 1 ffl i> t < it Zti X 0 # 

i^yA'-n Sitf-S.^-, J: D R i o X'WMZft.X^&ZbtfX'^E.^ZZX' 
l{it>L<(±mJ; , 9^v^-roM^ii. flq£*-**£, MLTO. NXiiS^jltf 
ft; 

R 5 liSrl/C&SjK fcSWiitWRfcL<li#««tt <c a -c x 2 ) T/Hf/K (c 

2 -C, 2 ) TJU-y— (C 3 -C 7 ) y?om/K (C 5 -C v ) y^nT/l/y- 

ty^ar/Wii^iiURi o *caraiS*i."CVi-6i t^tll»CH 2 (co 

) R 7 , CH 2 (CO)NHR 8% CH 2 (CO) NR 8 R 9 lt/CH 2 (CO)OR 7 
R 6 RX/R 7 ltt&± LXmMVtb I < tt#ft»R (C, - C 8 ) T/I^t/K ( C 3 - C 7 

'J —/I' s ^l/Aa^a7'J-/k Tt'/K -OV-i'/K T^^ d r>'T;P= 3 f;l'. f-^TA 

R 8 &tfR 9 WaStiL'Clttfttfcfc L<li#tt*fR (C, -C, 2 ) TA-n^ 
7'J-;l/, T/I^^T^/K 7;^^yy^n7R;k Td^^T ^ 
^nr/M^K ( c 2 - 
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f.V«. ! . ne.-t-h'-w Mw.CiMrfii than i ire umi iiu--j..--t.<:l,. 
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"The Synthesis and 



TUPPER, 0. E. ; ET AL. 
Reaction of 4-(2-and 
3-Thi eny 1 Vteirahydrol soqu 1 no } f nes n 
J. HETEftOCYCL. , 

vol. 33, no. 4, 1996, pages U23-U29, 
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compounds 4a and 4b 
page 1125 -page U25 

WESTPHAL, 0.; JD0S, A.: "Synthesis of new 
thTazo1o'3,2-a (pyridine salts" 
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compound (2) with Rl = 2~Furyt or 
2-Pyridyl 
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'O" dMEfriGM reisftufe to fin oki) el ts^( >&-=(£>, use. swiUjqipn 
■tther means 

Tatar ttvao tf* (Kictiry da* tteitn«f 
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(51)Int 
A6 
A6 
A6 
A6 
A6 
A6 
A6 
A6 
A6 
A6 
A6 
A6 
A6 
A6 
A6 
A6 
A6 
A6 
C 0 
CO 
CO 



.CI. ^ 
1 K 
1 K 
1 K 
1 P 
1 P 
1 P 
1 P 
1 P 
1 P 
1 P 
1 P 
1 P 
1 P 
1 P 
1 P 
1 P 
1 P 
1 P 



F I 



f-va-F (##) 



31/4439 
31/4545 
31/4709 

1/00 

1/16 

9/10 
11/00 
13/12 
15/10 
25/00 
25/28 
27/02 
29/00 
31/18 
35/00 
37/02 
39/06 
43/00 



7D 401/14 
7D 409/14 
7D 413/14 



A61K 
A6 1 K 
A6 1 K 
A6 1 P 
A6 1 P 
A6 1 P 
A6 1 P 
A6 1 P 
A6 1 P 
A6 1 P 
A6 1 P 
A6 1 P 
A6 1 P 
A6 1 P 
A6 1 P 
A6 1 P 
A6 1 P 
A6 1 P 
A6 1 P 
A6 1 P 
C 0 7D 
C 0 7D 
C 0 7D 



31/4439 
31/4545 
31/4709 
1/00 
1/16 
9/10 
9/10 
11/00 
13/12 
15/10 
25/00 
25/28 
27/02 
29/00 
31/18 
35/00 
37/02 
39/06 
43/00 
43/00 
401/14 
409/14 
413/14 



1 0 1 



1 0 1 
1 0 5 



(81)f^gH AP(GH,GM,KEXS,MW,MZ,SD,SL,SZ,TZ,UG I ZM,ZW),EA(AM,AZ J BY J KG,KZ J MD,RL!,TJ J TM),EP(AT J 

BE,CH,CY,DE,DK,ES,FI,FR,GB,GRJ^ 

TD, TG) , AE, AG, AL, AM, AT , AU, AZ, BA, BB, BG, 

GH, GM, HR,HU, ID, IL, IN, IS, JP,KE, KG, KP, KR,KZ,LC, LK, LR, LS,LT, LU, LV, MA,MD,MG, MK, MN, MW, MX, MZ, NO, NZ, OM, PH,P 
L,PT,RO,RU,SD,SE,SG,SI,SK,SL,TJ,TM,TN,TR,TT,TZ,UA, UG,US,UZ,VN, YU,ZA,ZM,ZW 



F — J* (##) 4C063 AA01 AA03 BB01 BB03 BB04 CC22 CC92 DD12 EE01 

4C083 AC851 AC861 CC01 CC02 CC19 EE03 EE11 EE17 

4C086 AA01 AA02 BC36 BC67 GA04 GA07 GA08 GA09 MA01 MA04 

NA14 ZA01 ZA16 ZA31 ZA33 ZA40 ZA45 ZA66 ZA67 ZA75 

ZA81 ZB07 ZB11 ZB21 ZB26 ZC35 ZC37 ZC41 ZC55 



